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Four-year-old Fidelise holds a sapling 
that will be planted as part of a 
scheme to restore destroyed forest 
near his home in Madagascar. The 
forest is being cut down to make way 
for the world's largest nickel mine. At 
risk is one of the world's most diverse 
rainforests. Indigenous tribes face 
mass displacement, and the island's 
200 000 plant and animal species, of 
which at least 75% are unique to the 
island, are under threat.
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Meteorological forecaster Niko Iona stands on the sinking islet of Tipuku Savilivili, 
Tuvalu. The Pacific Island nation of Tuvalu is already experiencing the devastating 
effects of climate change. 
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Geneflow News
On 22 May 2009, a public ceremony 
on Rome’s Capitoline Hill paid 
tribute to seven ‘Guardians of 
Diversity’ in the Mediterranean—
farmers, community activists, 
scientists and scholars who 
have dedicated their lives to 
the conservation of agricultural 
biodiversity.
Bioversity International and the 
office of the Mayor of Rome 
organized the event to mark the 
International Day of Biodiversity. The 
ceremony was the first of what will 
be an annual event.
“The objective of this ceremony was 
to inspire people to take a more 
thoughtful view of conservation and 
to be moved by the Guardians to 
safeguard agricultural biodiversity 
for the benefit of all,” said Ruth 
Raymond, manager of the public 
awareness campaign Diversity for 
Life and the organizer of the event.
There are about 30 000 edible plant 
species and yet 90% of our calories 
are supplied by only 30 species; 60% 
of our caloric needs are met by just 
three crops: wheat, rice and maize. 
Moreover, modern agriculture uses 
only a few varieties of each crop, and it 
is estimated that three-quarters of the 
plant varieties that underpin agriculture 
are in the process of becoming extinct 
and with them an age-old heritage of 
knowledge and tradition.
Today, more than 1700 genebanks 
around the world together conserve 
about 7 million samples of crop 
plants and their wild relatives. 
But the protection of many locally 
important species has been the 
patient and constant work of 
Guardians of Diversity: individuals 
who have taken on the task of 
conserving the Earth’s genetic 
heritage, often in their own fields.
The Guardians honoured at the 
event in Rome represent various 
approaches to the conservation 
of agricultural biodiversity. Carlo 
Petrini is the founder of the globally 
renowned ‘eco-gastronomic’ 
organization, Slow Food, while 
Slimane Bekkay is an Algerian date-
palm farmer. Antonio Onorati is a 
political activist and champion of 
farmers´ rights and José Esquinas-
Alcázar was Executive Secretary of 
the FAO Commission on Genetic 
Resources for Food and Agriculture 
for 22 years. Ismail Abdel Galil 
Hussein founded the Egyptian 
Desert Gene Bank, while Isabella 
dalla Ragione founded Archeologia 
Arborea, an Italian NGO that works 
to rescue forgotten fruit trees. 
Finally, Panagiotis Sainatoudis is a 
farmer and founder of Peliti, a Greek 
NGO working to safeguard local 
diversity. For more on the honourees, 
see ‘Guardians of Diversity in the 
Mediterranean,’ p. 32.
During the awards ceremony, 
Professor Gian Tomasso Scarascia 
Mugnozza, President of the Italian 
National Academy of Sciences, 
was presented with a Lifetime 
Achievement Award in recognition 
of his extraordinary support for 
research on agricultural biodiversity.
“Getting farmers to grow a wider 
range of traditional crops is a 
challenge that we can only overcome 
by giving them the right incentives, 
and these are not just monetary,” 
said Emile Frison, Director General 
of Bioversity. “Biodiversity has a 
crucial cultural and traditional value 
for many people, and local crop 
varieties still reflect the close link 
between humankind and agriculture, 
between self-identity and the natural 
landscape around us.”
By Nora Capozio, 
Bioversity International
The ceremony took place in the Sala 



















Panagiotis Sainatoudis (far left) and Slimane Bekkay (third from right), two of the 
seven Guardians of Diversity recognized at a ceremony in Rome's Campidoglio on the 



















For more information, contact 
Ruth Raymond,  
Bioversity International 
r.raymond@cgiar.org  
or visit the Diversity for Life website: 
www.diversityforlife.org
The Guardians honoured 
at the event represent 
various approaches 
to the conservation of 
agricultural biodiversity
Paying tribute to Guardians of Diversity in the Mediterranean
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Geneflow News
A seminar organized by Bioversity 
International in Kenya brought 
together key players in the country’s 
food, health and education sectors 
to raise awareness of the value of 
indigenous foods.
Heads of schools and hospitals, 
hotel managers, restaurant owners 
and chefs exchanged recipes, 
learned about the nutritional value 
of traditional foods, and received 
training in food preparation, safety 
and quality standards.
“The neglect of traditional food 
systems in Kenya in favour of a few 
introduced staple crops is causing 
widespread food insecurity and 
malnutrition,” explained Patrick 
Maundu, a scientist at Bioversity 
and one of the organizers of the 
event.
In Kenya, as in many developing 
countries, diseases such as type II 
diabetes, obesity and heart disease 
are on the rise. They are caused, 
at least in part, by the shift from a 
diversified diet based on traditional 
foods to a more simplified diet 
based on refined carbohydrates, 
sugars and fats.
Kenya’s rich heritage of agricultural 
biodiversity can provide solutions to 
food insecurity and nutrition-related 
health problems. But for this to 
happen people need to appreciate 
and value such diversity and 
supportive policies are needed to 
improve their access to it.
“Overcoming people’s perceptions 
of traditional foods as inferior to 
´modern´ introduced foods is a 
challenging task,” Maundu said. 
“But it is the key to reintroducing 
traditional foods into people’s diets.”
The two-day seminar took place 
in June 2009 in Kitui, a semi-arid 
district prone to droughts and 
famines and one of the most food-
insecure areas in Kenya.
Information on the nutritional and 
health values of traditional foods 
was provided by representatives 
from leading universities and health 
institutions. Participants were told 
how improving the nutritional value 
of meals through the use of locally 
sourced traditional foods could 
help children to concentrate and 
perform better in school. Hotel 
managers and restaurant owners 
were shown how local foods could 
help reduce costs while improving 
the quality of meals.
Mr Reuben Nzuvu, a well-known 
chef from Utalii College, an 
international hotel training school in 
Nairobi, trained chefs, caterers and 
nutritionists on such topics as food 
safety, hygiene, presentation and 
attractiveness. The Kyanika Women 
Group of Kitui (see ‘The Kyanika 
Women Group: keepers of the gourd 
museum,’ p. 37) prepared delicious 
traditional meals of gourds, meats, 
tubers, grains, vegetables and fruits.
The event was a great success. 
The chefs and caterers present 
resolved to change their menus 
to include more traditional foods. 
A local community radio station, 
Syokimau FM, announced an 
initiative to advertise dishes based 
on traditional foods on offer in 
participating restaurants and hotels. 
One restaurant proposed a monthly 
culture theme night, featuring 
traditional Kamba foods. Kamba is 
one of the Bantu tribes of Kenya.
The success of the initiative is best 
summed up in the words of one of 
the participants: “After this seminar, 
I feel as if I have not been eating for 
the past 40 years!”
By Elizabeth Obel-Lawson, 
Bioversity International




















For more information, contact 
Elizabeth Obel-Lawson 
e.obel-lawson@cgiar.org
“The neglect of traditional 
food systems in Kenya in 
favour of a few introduced 
staple crops is causing 




Climate change, the rising cost 
of food and oil and the global 
economic recession have plunged 
the world’s nations—rich and 
poor—into crisis. The Development 
Ministers of the Group of Eight (G8)  
richest countries—Canada, France, 
Germany, Italy, Japan, Russia, UK 
and USA—convened a meeting in 
June 2009 in Rome to discuss how 
problems of development could 
best be addressed in the context 
of this global crisis. The meeting 
was one of a series organized in 
the lead-up to the G8 Summit, 
which took place in L’Aquila, Italy, 
on 8 –10 July. The meeting was 
held in l'Aquila in recognition of the 
devastating April 2009 earthquake 
that took over 300 lives.
At the June meeting, representatives 
of African countries and international 
organizations met to discuss 
how the global crisis is affecting 
developing nations and to draw up 
a set of priorities and solutions to 
present to the G8 Summit.
At the top of the list of the concrete 
suggestions put forward by 
Bioversity, the Food and Agriculture 
Organization of the United Nations 
(FAO) and the International Fund for 
Agricultural Development (IFAD) was 
investment in agriculture.
“In these times of economic crisis 
everyone is looking for value for 
money and research into agriculture 
offers a better return on investment 
than other forms of aid,” said 
Emile Frison, Director General of 
Bioversity. 
In its statement to the Development 
Ministers, Bioversity cited research 
by the International Food Policy 
Research Institute estimating that 
increasing investment in public 
agricultural research from US$5 
billion to US$10 billion a year by 
2013 would massively increase 
production and lift nearly 300 million 
people out of abject poverty. For 
62 developing countries over the 
period 1960 to 1990, growth in 
agricultural productivity directly 
contributed 54% of growth in GDP. 
More efficient agriculture releases 
additional labour, which adds 
another 29%.
Despite such evidence, investment 
in public agricultural research and 
development has decreased over 
the past 30 years, from 17% of total 
spending by donors in 1980 down to 
less than 3% in 2006.
While recognizing the importance 
of emergency food aid, Bioversity 
stressed that additional research 
and development directly aimed at 
improving smallholder agriculture 
in the world’s poorest countries are 
vital for preventing the emergence of 
new crises in the future.
Bioversity’s emphasis on the need 
to invest in sustainable solutions 
was echoed by several of the other 
speakers at the meeting, including 
Jacques Diouf, Director General 
of FAO, and Kanayo Nwanze, 
President of IFAD.
“Unquestionably there is a 
continuing need to produce more 
food,” said Frison. “However, this 
must be combined with improving 
sustainability, increasing nutritional 
well-being and ensuring that 
agricultural production practices 
are able to adapt to climate 
change.”
Research by Bioversity and 
others has shown that agricultural 
biodiversity can provide an array 
of benefits, including reducing 
problems of pests and diseases, 
improving nutrition and health, 
increasing soil fertility, delivering 
important ecosystem services, 
promoting the resilience of 
agricultural systems and ensuring 
food security.
The final statement adopted at the 
meeting went some way towards 
recognizing the importance of 
agriculture by calling for “coherent 
and science-based policies 
aimed at fostering inclusive and 
environmentally sound agricultural 
growth managed through an 
enhanced cooperation at the 
international, regional and local 
levels.”
The G8 Summit itself also made 
strides towards recognizing 
the importance of agriculture. 
Leaders of the G8 nations pledged 
US$20 billion to boost agricultural 
production in the world’s poorer 
countries.
“The statement on global food 
security is a welcome step in the 
right direction,” said Frison. “But 
with the eyes of the world on them, 
the leaders of the G8 must ensure 
that their fine words are translated 
into effective action.”
By Cassandra Moore, 
Bioversity International
For more information, contact 
Jeremy Cherfas,  
Bioversity International 
j.cherfas@cgiar.org
“In these times of 
economic crisis everyone 
is looking for value for 
money and research into 
agriculture offers a better 
return on investment than 
other forms of aid”
Development and agriculture at the G8
Increasing investment in agricultural 
research could lift nearly 300 million 





The unrelenting spread of the 
virulent wheat disease known as 
UG99 continues to alarm crop 
scientists worldwide. Experts 
meeting in Mexico at a summit on 
UG99 earlier this year warned that 
the fungus will continue its travels 
east, infecting major wheat growing 
centres in Pakistan, India and 
Bangladesh in the process. Over the 
past 8 years or so UG99 has moved 
from Uganda to Kenya, jumping over 
the Red Sea in 2007 and rapidly 
establishing itself in wheat fields 
across Yemen and Iran (see also 
Geneflow 2007, ‘A race against time: 
deadly wheat disease,’ pp. 14–15, 
and Geneflow 2008, ‘Deadly wheat 
rust continues journey east,’ p. 8).
“Kenya is having recurring 
epidemics, the situation is getting 
worse in southern Sudan and it is 
now widespread in Ethiopia,” Rick 
Ward, coordinator of the Durable 
Rust Resistance in Wheat project 
based at Cornell University, USA, 
told The Guardian newspaper. “The 
likelihood is that it has already 
spread beyond Iran. We would be 
foolish to believe that other countries 
in central Asia, such as Afghanistan 
and Pakistan, are not already at 
risk. Places like Kazakhstan, Turkey, 
Ukraine are all susceptible.”
Scientists estimate that between 80 
and 90% of all wheat varieties grown 
in developing countries are susceptible 
to the disease. Experts say it is only 
a matter of time before it will infect 
wheat crops in the USA as well.
“It’s a time bomb,” Jim Peterson, 
professor of wheat breeding and 
genetics at Oregon State University 
in Corvallis, USA, told the Los 
Angeles Times. “It moves in the air, it 
can move in clothing on an airplane. 
We know it’s going to be here. It’s a 
matter of how long it’s going to take.”
Large-scale farmers can attempt to 
protect their crops with expensive 
fungicides. But for small farmers in 
developing countries, this is not an 
affordable option. A more sustainable 
solution lies in the development of 
new and improved varieties of wheat 
with resistance to the disease.
Scientists are in a race against time 
to identify genes for resistance to the 
disease so that new and improved 
wheat varieties can be developed 
and disseminated to farmers. More 
than 560 000 samples of wheat 
are stored in almost 40 genebanks 
around the world making the search 
for resistant genes an arduous task.
Once resistance genes have 
been identified and new varieties 
developed, there is yet another hurdle 
to overcome. Breeders have to cross 
the new resistant varieties with locally 
adapted varieties and grow them to 
produce enough seed to distribute to 
farmers to grow in fields. This process 
will take at least 5 years.
According to Ravi Singh at the 
International Maize and Wheat 
Improvement Center (CIMMYT), in 
Mexico, around 60 disease-resistant 
varieties have been developed 
through conventional breeding and 
countries such as Bangladesh and 
Pakistan are already being helped to 
multiply seeds of resistant varieties.
“We are making progress, but it will 
take years to distribute enough new 
varieties,” Ward told The Guardian.
By Cassandra Moore, 
Bioversity International
Based on “‘Stem rust’ fungus 
threatens global wheat harvest, crop 
scientists warn”, by John Vidal, The 
Guardian, 19 March 2009 and “A 
‘time-bomb’ for world wheat crop,” 
by Karen Kaplan, Los Angeles Times, 
14 June 2009.
Searching for the solution to a deadly wheat disease: researchers at the UG99 wheat 

















“We are making progress, 
but it will take years to 
distribute enough new 
varieties”














Source: “‘Stem rust’ fungus threatens 
global wheat harvest,” by John Vidal, 
The Guardian, 19 March 2009




“Eat your colours” is good advice 
when it comes to healthy eating, but 
it might leave banana lovers feeling 
as if their favourite fruit is not as 
nutritious as they thought. The white-
fleshed Cavendish variety, which 
dominates the export trade, may not 
be in the same nutritional league as 
the richly coloured papaya, mango, 
pumpkin, carrot and sweet potatoes 
but other varieties definitely are.
Many of the banana varieties 
domesticated in the Pacific (see 
‘Angela Kepler and Frank Rust: 
living with Hawaiian bananas,’ p. 39) 
contain high levels of provitamin A 
carotenoids, the source of the yellow 
or orange colour of their fruit. These 
micronutrients are converted in 
the body to the health-promoting 
vitamin A.
The importance of carotenoids 
becomes clear when one considers 
that vitamin A deficiency afflicts 
around 120 million children a year. 
Vitamin A deficiency has many 
effects, including weakening the 
immune system and causing 
blindness. Between 250 000 and 
500 000 children suffering from 
vitamin A deficiency go blind each 
year and half of those will die within 
12 months. Vitamin A deficiency 
is also a major cause of illness in 
young mothers.
Lois Englberger (see ‘Going local 
with Lois Englberger in Pohnpei,’ 
Geneflow 2008, pp. 34–35 and ‘New 
study highlights nutritional value of 
Micronesian foods,’ p. 6, this volume), 
an American nutritionist based on the 
Micronesian island of Pohnpei, has 
shown that as little as one yellow-
fleshed Karat banana—the local 
name for Fe’i bananas—could meet 
all of the vitamin A requirements of 
young children or non-pregnant, 
non-lactating women. These bananas 
have become the emblem of Pohnpei 
and are being used to fight the 
problem of vitamin A deficiency in 
young children on the island. But they 
can be tricky to grow, take a long time 
to mature and possess a distinctive 
texture and taste that people might 
not like. This may constrain their 
adoption in other places where 
people have not grown up with them.
Fortunately, a study of the Musa 
gene pool, led by Bioversity 
International as part of the 
HarvestPlus Challenge Program, has 
revealed that Karat bananas are not 
the only Musa option for improving 
nutrition and fighting vitamin A 
deficiency around the world.
Banana cultivars were sorted 
according to the ‘orangeness’ of 
their fruit pulp and analysed in 
the laboratory by partners at the 
Katholieke Universiteit Leuven 
(KULeuven) in Belgium, and the 
Centre Africain de Recherches sur 
Bananiers et Plantains and the 
International Institute of Tropical 
Agriculture in Cameroon. The results 
found high carotenoid levels in 
some varieties of African and Pacific 
plantains. The analysis will help 
specialists select banana varieties 
for use in breeding schemes or for 
introduction in regions, such as 
Africa, where vitamin A deficiency is 
widespread. Initial projections predict 
that, in certain African countries, 
increasing the consumption of high-
carotenoid plantains could reduce the 
burden of illness caused by vitamin A 
deficiency by as much as 20%.
“The knowledge we have gained 
provides us with the data and new 
hope for developing a banana 
and plantain breeding programme 
for varieties with better nutritional 
content and for the direct 
introduction to farmers of varieties 
that are naturally rich in carotenoids,” 
said KULeuven scientist Mark Davey.
By Anne Vézina, 
Bioversity International
Micronesian man eating a Karat banana. 
Karat bananas are being used to fight 













The salmon-coloured Iholena, a type 
of Pacific plantain, has nearly 40 times 
as much provitamin A carotenoids as 
Cavendish, the common desert banana.
A. Vézina/Bioversity International 
For more information, contact 
Inge van den Bergh,  
Bioversity International 
i.vandenbergh@cgiar.org
Some varieties of African 
and Pacific plantains 
contain high levels of 
carotenoids
Fighting malnutrition with orange bananas
Geneflow News
A 5-year study completed in 2009 
has shown that two traditional 
foods in the Pacific islands of 
Micronesia—pandanus (Pandanus 
tectorius) and garlic pear (Crataeva 
speciosa)—are rich in provitamin 
A carotenoids, which can help 
protect people against vitamin 
A deficiency and anaemia. 
Carotenoid-rich foods have also 
been shown to protect against 
cancer, heart disease and diabetes.
Despite their nutritional value, in 
recent years these traditional foods 
have been increasingly neglected 
as a result of dietary and lifestyle 
changes and a growing reliance on 
imported refined foods with high 
levels of sugar, salt and fat. As 
Micronesians replace their traditional 
foods with these refined foods, the 
incidence of diet-related diseases 
such as diabetes, cancer, heart 
disease and anaemia grows.
Pandanus is one of the few food 
plants that thrive in the harsh 
climate and sandy, saline soils of the 
Micronesian atoll islands.
Pandanus fruits are made up of 
individual pieces called ‘keys’ that 
are attached to a fibrous core. The 
term ‘bunch’ refers to the entire fruit 
(including keys and core). People 
chew on the inner parts of the keys for 
their sweet pulp. Pandanus chewing is 
commonly considered as akin to gum 
chewing and consequently the fruit is 
undervalued as a healthy food.
The study focused on 11 pandanus 
cultivars from the remote islands of 
Mwoakilloa and Kapingamarangi 
Atolls, Pohnpei and the Federated 
States of Micronesia. For the first 
time, Pohnpei pandanus were also 
shown to be rich in provitamin A 
carotenoids (beta-carotene, alpha-
carotene and beta-cryptoxanthin), 
as well as other carotenoids (lutein, 
zeaxanthin and lycopene). Fruits 
contained substantial concentrations 
of carotenoids: 110–370 micrograms 
of beta-carotene per 100 g of edible 
fruit, and 990–5200 micrograms of 
total carotenoids per 100 g. Ripe 
papaya may contain around 700 
micrograms of beta-carotene per 
100 g, and rice (white or brown), 
which is a major staple food in the 
Federated States of Micronesia, 
contains none at all.
Garlic pear from the Mortlock 
Atolls of Chuuk was also found to 
be rich in provitamin A and total 
carotenoids (1070 micrograms of 
beta-carotene per 100 g of edible 
fruit and 1460 micrograms of total 
carotenoids per 100 g). This fruit is 
eaten raw as a snack and is also 
cooked with coconut.
Much like other traditional foods, 
pandanus and garlic pear get less 
respect than modern Western crops. 
Given the health benefits of a diet 
rich in vitamin A, they deserve far 
better.
By Lois Englberger, 
Island Food Community of Pohnpei
A couple of children take a break to enjoy 
a traditional Micronesian pandanus fruit. 
L. Englberger/IFCP
A new study has shown that pandanus is 















For a full report of the study, see 
Englberger L., Schierle J., Hoffman 
P., Lorens A, Albert K., Levendusky 
A., Paul Y.,  Lickaneth E., Elymore A., 
Maddison M., deBrum I., Nemra J., 
Alfred J., Vander Velde N. and Kraemer 
K. 2009. Carotenoid and vitamin content 
of Micronesian atoll foods: pandanus 
(Pandanus tectorius) and garlic pear 
(Crataeva speciosa) fruit. Journal of 
Food Composition and Analysis 22:1–8.
Despite their nutritional 
value, in recent years these 
traditional foods have been 
increasingly neglected




The Kenyan government has 
launched an initiative that will see 
farmers in the country receive seeds 
of indigenous food crops worth 650 
million Kenya shillings (US$8.13 
million). The move comes after the 
government declared a national 
state of emergency earlier this year 
when the number of Kenyans facing 
starvation doubled in just 3 months 
to reach a staggering 10 million.
Farmers across the country reported 
that 99% of their crops had failed 
following prolonged drought. Post-
election violence in 2008 further 
eroded Kenya’s food systems, with 
the loss of at least 8000 hectares 
of maize crops as people fled their 
homes, abandoning their farms. In 
an effort to stave off the crisis, the 
government has been importing and 
distributing millions of bags of maize.
“While we make every effort to 
enhance production of maize and 
other crops that form the staple 
food of our country, we realize we 
have to expand that base,” Kenya’s 
Agricultural Minister, William Ruto, 
told Reuters.
Kenya is rich in plant and animal 
diversity. These resources are an 
important source of livelihoods 
and nutrition for communities. 
Indigenous food crops are well 
adapted to local conditions, 
allowing them to thrive even in dry, 
harsh climates, unlike the more-
popular imported crops. Yet the 
production of indigenous crops 
has declined over the years as a 
number of factors have conspired 
against them, including a lack of 
planting materials and changes in 
eating habits (see also ‘An edible 
lesson,’ p. 2).
The government’s seed distribution 
programme will provide 25 000 
farmers annually with seeds of 
traditional varieties of crops such 
as cassava, sweet potato, cowpea, 
sorghum, millet and common bean.
“The government invested in 
developing good-quality seeds 
of traditional crops … so that we 
can enhance food security in the 
country,” said Ruto in an interview 
with Reuters, adding “all of us are 
aware of the challenges we are 
facing in terms of food supply.”
By Cassandra Moore, 
Bioversity International
Based on ‘Kenya to dish out 
indigenous seeds worth $8 million,’ 
Reuters, 6 March 2009.
A crop production officer from the Ministry 
of Agriculture examines stunted maize at 
a farm in Njoro District, Kenya. Over 90% 
of maize crops have failed in the District 







Farmers in Kenya reported 
that 99% of their crops had 
failed following a prolonged 
period of drought
Seeds of hope for Kenya
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Geneflow News
USA First Lady, Michelle Obama, has 
turned the White House lawn into a 
home garden. With the help of 23 fifth 
graders from Bancroft Elementary 
School in Washington, Mrs Obama 
planted a 100 square metre plot of 
land on the White House South Lawn 
with local fruits and vegetables.
The garden was started in March 
2009 and by June more than 40 kg 
of produce had been harvested. 
Some of the food has been used for 
the First Family’s meals and formal 
dinners and the rest has gone to 
supply soup kitchens in the area.
The main purpose of the garden is to 
raise awareness among children and 
their parents about the importance 
of a healthy diet.
“Obesity, diabetes, heart disease, 
high-blood pressure are all diet-
related health issues that cost this 
country more than US$120 billion 
each year,” said Mrs Obama. “While 
the dollar figure is shocking in and 
of itself, the effect on our children’s 
health is even more profound. Nearly 
a third of the children in this country 
are either overweight or obese, and 
a third will suffer from diabetes at 
some point in their lifetime.”
In June 2009, the White House hosted 
its first ‘harvest party’ to celebrate 
the garden and the hard work of the 
gardener-students. Together, the 
children prepared a lunch consisting 
of salad from the garden, baked 
chicken and brown rice. For dessert, 
they ate cupcakes topped with fresh 
berries from the garden. Thanking the 
children, Mrs Obama said that they 
had helped make her dream come 
true. “The planting of this garden 
was one of the first things I wanted 
to do as First Lady here at the White 
House,” she said. “It was something I 
had talked about a long time ago. And 
with the help of you guys, you helped 
to make this dream a reality.”
The garden is currently home 
to more than 50 varieties of 
vegetables, including red romaine, 
green oak leaf, butterhead and red 
leaf lettuce, spinach, chard, collards 
and black kale.
By Cassandra Moore, 
Bioversity International
To read the full transcript of Michelle 
Obama´s speech at the White House 




USA First Lady, Michelle Obama, and White House Horticulturalist, Dale Haney, work with children from Bancroft Elementary 
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David de Rothschild—banking heir, 
explorer, children’s book author 
and environmentalist—will soon 
set sail across the Pacific Ocean 
in a boat made entirely out of 
plastic bottles. His goal: to raise 
awareness of the plight of the 
world’s oceans and to show the 
world the amazing things that can 
be done with recycled waste.
De Rothschild’s catamaran—
dubbed Plastiki—will be built out 
of 12 500 two-litre plastic bottles 
tied to a structure made out 
of self-reinforced polyethylene 
terephthalate (the same material 
used to make plastic bottles). 
De Rothschild and his crew will 
sail from San Francisco, USA, to 
Sydney, Australia, navigating along 
the way through the so-called 
Eastern Pacific Garbage Patch, 
a swirling patch of rubbish twice 
the size of Texas that floats on the 
Pacific Ocean between California 
and Hawaii (see Geneflow 2008, 
‘Rubber duck continent,’ p. 25).  
The patch is created by slow-
moving currents, called the North 
Pacific subtropical gyre, that suck 
rubbish from around the world and 
hold it together in a floating rubbish 
dump. This plastic soup threatens 
sea life and affects nearby wildlife 
when it washes ashore.
This is not the first of de 
Rothschild’s attempts to raise 
environmental awareness. In 2005, 
he set up an organization called 
Adventure Ecology that organizes 
expeditions to raise environmental 
awareness particularly among 
schoolchildren. The Plastiki 
expedition—so called in honour 
of the Kon-Tiki, the raft used 
by Norwegian explorer Thor 
Heyerdahl in his famous 1947 
Pacific crossing—is a similar kind of 
endeavour.
On their way to Sydney, de 
Rothschild and his crew will stop 
at other environmentally sensitive 
areas such as the island of Tuvalu 
to investigate the effects of global 
warming (see Geneflow 2008, ‘A 
modern Atlantis,’ p. 22) and the 
Bikini atoll to study nuclear fallout. 
The adventures of the Plastiki 
expedition will be documented by 
film-makers and regular updates 
will be posted on the Plastiki 
website. The Plastiki was scheduled 
to set sail this spring but the 
departure has been delayed.
By Cassandra Moore, 
Bioversity International
The Plastiki under construction. De 
Rothschild's catamaran will be built out 




















For more information 
about the expedition and details on 
when de Rothschild and his crew will 
set sail, see the Plastiki Expedition 
website: www.theplastiki.com
The goal is to raise 
awareness of the plight of 
the world’s oceans and to 
show the world the amazing 












Somewhere in a remote rural area 
of Tuscany, a farmer is growing a 
deliciously sweet-tasting variety of 
tomato handed down to him from his 
grandmother. But thanks to current 
seed laws in Europe, you might never 
get the chance to try it for yourself.
The marketing of seeds and plant 
propagation material in the European 
Union is subject to a number of 
directives developed in the 1960s 
and 1970s that, while designed to 
promote the free marketing of seeds 
and plant propagation material among 
EU member states, sometimes 
inadvertently work against the 
interests of small farmers and the crop 
diversity they nourish and conserve.
Aware of the overly bureaucratic 
nature of the legislation, which gives 
a major advantage to the relatively 
unencumbered USA seed industry, 
the European Commission recently 
conducted an external evaluation of 
EU law on the marketing of seeds. 
The aim of the evaluation was to 
establish how well the legislation 
has met its objectives and to identify 
areas for improvement. The results 
of the evaluation were presented at 
a conference on ‘Seed Availability in 
the 21st Century,’ which took place in 
Brussels in March.
EU legislation defines the requirements 
that plant varieties have to meet in 
order to be registered in the ‘Common 
Catalogue of Varieties of Agricultural 
Plant Species’ and to be certified for 
commercialization in EU countries. The 
EU registration and certification system 
is built around two basic conditions. 
First, plant varieties have to be distinct 
and meet a certain level of uniformity 
and stability (DUS) and second, they 
have to show satisfactory value for 
cultivation and use (VCU).
Civil society organizations representing 
small farmers, organic food producers 
and environmentalists have long 
criticized the EU legislation because 
these basic requirements do not take 
the needs and practices of small and 
amateur farmers into consideration 
and may go against the principles 
of genetic diversity conservation in 
general. Landraces and varieties 
developed by farmers through 
selection and rudimentary breeding 
methods often do not meet the DUS 
and VCU requirements. In particular, 
varieties developed by farmers often 
do not pass the strict uniformity test. 
A variety’s heterogeneity might make 
it better able to resist pests and 
diseases or to flourish in poor soils but 
it prevents the variety from being sold 
on the European market.
Another common limitation is that 
small farmers cannot afford the 
costs and long procedures required 
by the registration and certification 
processes. In addition to limiting the 
income farmers can obtain from their 
varieties, this situation reduces the 
availability of plant diversity on the 
common European market and may 
ultimately threaten the conservation 
of crop diversity on farm.
The external reviewers consulted a 
range of stakeholders and experts 
about the legislation through surveys 
and face-to-face interviews. The 
stakeholders, who included policy-
makers, registration and certification 
offices, suppliers and users, were 
asked their opinion on the effects of 
the legislation on the conservation 
of plant genetic resources in the EU. 
Most said they felt the legislation 
has had a positive impact, although 
no evidence was provided to 
support these statements.
Most of the people who participated 
in the evaluation did not consider 
certain objectives—such as the 
protection of the environment, low-
input agriculture and promotion of 
farmer-saved seeds in support of 
diversity conservation—as priorities 
for a new European seed law. 
However, they did want the new 
legislation to facilitate the availability 
of a broad range of varieties on 
the European market. Although 
these two positions may appear 
contradictory, they are not: a greater 
number of varieties on the market 
does not necessarily mean greater 
genetic diversity. Many of the 
improved varieties of a given crop 
currently available on the European 
market do not differ much at the 
genetic level. Diversity cannot be 
measured solely on the number of 
varieties available on the market.
The European Commission has 
announced that the current legislation 
will undergo a profound reform in 
light of the evaluation’s findings. 
However, in view of the nature of 
the findings and the fact that the 
legislation was not considered to be 
detrimental towards the conservation 
of diversity, it is difficult to predict 
whether the new legislation will take 
into account the need to maintain a 
healthy level of crop diversity on the 
market and in farmers’ fields and 
whether this need will be translated 
into a suitable treatment for highly 
diverse varieties such as landraces 
and farmers’ varieties.
Although small farmers and 
organic farmers’ organizations 
make themselves heard in current 
dialogues and negotiations dealing 
with seed legislation, their interests 
are still marginalized by the European 
Commission in comparison with 
those of seed companies and large-
scale producers, who represent the 
majority of the market.
As the Commission and the EU 
member states develop a new seed 
system for Europe, the potential 
impact of such a system on the 
conservation of crop diversity needs 
serious and profound research.
By Isabel Lopez Noriega, 
Bioversity International
A new seed law for Europe may help 
encourage greater diversity on the market 
and in farmers' fields.
R. Faidutti/Bioversity International
For more information
on the external evaluation and its 
results see ec.europa.eu/food/plant/
propagation/evaluation/index_en.htm
The interests of small 
farmers and organic 
farmers are marginalized 
compared with those 
of seed companies and 
large-scale producers
A new seed law for Europe?
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Farmers in developing countries 
will benefit from more than half 
a million dollars made available 
through the International Treaty on 
Plant Genetic Resources for Food 
and Agriculture. The money will be 
used to support projects aimed at 
protecting seed collections and 
improving the conservation and use 
of crop diversity by farmers in 11 
developing countries. This diversity 
is vital for ensuring the future of 
food production in the face of global 
challenges such as climate change, 
rising food prices and a rapidly 
growing population.
The announcement was made during 
the third meeting of the Governing 
Body of the International Treaty on 
Plant Genetic Resources for Food 
and Agriculture, which took place in 
Tunisia from 1 to 5 June 2009.
The International Treaty has made 
the genetic resources of 64 food 
crops of importance to global food 
security available to the international 
community under the terms of its 
multilateral system of access and 
benefit sharing. The multilateral 
system of the Treaty aims to 
improve access to the crop diversity 
that farmers and breeders need to 
ensure the future of food production 
while sharing any benefits that arise 
from the use of those resources. 
Under the terms of the Treaty, when 
a commercial product results from 
the use of material available under 
the multilateral system and that 
product is not available for further 
research and breeding (usually 
because it has been patented), 
1.1% of the proceeds of sales of 
the product must be paid into the 
Treaty’s benefit-sharing fund. This 
fund is then used to improve the 
conservation of crop diversity in 
developing countries around the 
world.
Plant breeding is a slow process and 
it can take several or more years for 
a patented product to emerge. This 
is why the governments of Norway, 
Italy, Spain and Switzerland decided 
to voluntarily contribute seed money 
to get the fund started.
“We are grateful to the 
governments who made voluntary 
contributions to enable the benefit-
sharing provisions of the Treaty 
to begin to be realized,” said Dr 
Shakeel Bhatti, Secretary of the 
Treaty’s Governing Body.
In Costa Rica, the money will be 
used to test potato accessions for 
their ability to adapt to the effects 
of climate change. The results will 
be used by farmers and breeders to 
develop new varieties of potato that 
are more resistant to the stresses 
brought about by climate change. In 
Cuba, the Treaty is funding a project 
to improve the conservation of 
maize and beans, two crops of vital 
importance to production systems 
in the mountainous areas of the 
country. In Egypt, funds will be used 
to support the conservation of citrus 
diversity on-farm by farmers and local 
communities. These are just a few 
of the projects selected from more 
than 300 applications submitted by 
farmers and research organizations.
In announcing the winners of 
the awards, the Governing Body 
underlined that investments in these 
projects will be of benefit not only to 
the countries involved in the projects, 
but also to the world community 
since all countries depend on the 
diversity of crops from other countries 
and regions for food security.
By Cassandra Moore, 
Bioversity International
More than half a million dollars will be made available through the International Treaty 
on Plant Genetic Resources for Food and Agriculture to improve the conservation and 
use of crop diversity.
IITA
For more information, 
visit www.planttreaty.org 
Plant treaty announces new benefits for farmers in 11 countries
The governments of 
Norway, Italy, Spain and 
Switzerland decided to 
voluntarily contribute seed 




A multimillion dollar project is 
making it easier for farmers, 
breeders and others to use the 
crop diversity stored in genebanks 
to improve agricultural production 
in the face of challenges such as 
climate change.
Launched in September 2008, the 
Global Information on Germplasm 
Accessions (GIGA) project provides 
a single point of access to almost 
2 million accessions of food crops 
and to the information breeders and 
others need to make use of them.
Bioversity International and the 
Global Crop Diversity Trust are 
contributing US$1.7 million each 
to the project over 3 years. The 
Secretariat of the International 
Treaty on Plant Genetic Resources 
for Food and Agriculture has 
pledged US$150 000 to enable 
the exchange of material and 
make it easy to monitor and track 
such exchanges, as required by 
the Treaty (see also ‘Plant treaty 
announces new benefits for farmers 
in 11 countries,’ p. 11).
The diversity of crop species can 
provide solutions to agricultural 
challenges, such as climate change 
and the emergence of new pests 
and diseases, by providing farmers 
and breeders with the material 
they need to adapt crops to new 
challenges and by contributing 
to the stability and resilience 
of agricultural systems. But, in 
addition to diversity, users also 
need access to information that 
will allow them to choose the 
most appropriate accessions. Yet 
information about this diversity is 
both fragmentary and scattered and 
is particularly difficult to access in 
the resource-poor countries where 
it is needed most.
“We need to develop common 
information standards to describe 
the key characteristics of genetic 
resources, so everyone can 
communicate effectively,” said 
Michael Mackay, the Bioversity 
scientist coordinating the project. 
In addition, GIGA will deploy a 
new version of genebank data-
management software being 
developed by the Agricultural 
Research Service of the US 
Department of Agriculture, and will 
build a user-friendly system to help 
people find what they are looking 
for, be it information or samples from 
genebanks.
The project will go beyond the 
700 000 accessions held in the 11 
genebanks of the CGIAR to include 
the genebank holdings under 
EURISCO, the web catalogue that 
lists 1.1 million samples of crop 
diversity in European collections. 
Other holdings can be added in the 
future.
“Bioversity and its partners are 
contributing to a global system 
of information and exchange for 
agricultural biodiversity,” said 
Emile Frison, Director General of 
Bioversity. “This will make it easier 
for us to use crop diversity to meet 
future needs at a time of increasing 
food and fuel prices, climate change 
and water scarcity.”
By Jeremy Cherfas, 
Bioversity International
A new information portal will make it easier for farmers, breeders and others to make 




For more information, contact 
Michael Mackay,  
Bioversity International 
m.mackay@cgiar.org
The GIGA project 
provides a single point 
of access to almost 2 million 
accessions of food crops 
and to the information 
breeders and others need 
to make use of them
Improving access to crop diversity
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Since 1960, the International Rice 
Research Institute (IRRI) has helped 
farmers to more than double their 
rice yields by providing them 
with higher yielding varieties and 
smarter management techniques. 
IRRI research has helped save 
countless people from famine and 
has prevented millions of hectares 
of natural ecosystems from being 
turned into farmland.
Now, IRRI, one of Asia’s largest 
and oldest international agricultural 
research institutes, is set to 
celebrate its 50th anniversary. 
Throughout 2009 and 2010 IRRI 
will celebrate its Golden Jubilee by 
staging a number of special events.
“We look forward to celebrating this 
achievement with our partners,” 
said IRRI Director General, Robert 
Ziegler. “We want to thank our 
host nation, the Philippines, and 
to recognize the hard work and 
commitment of thousands of 
scientists and collaborators who 
have worked with IRRI over the past 
five decades,” he added.
Among the planned events will be 
the official launch of the anniversary 
celebrations in November 2009 at 
the 6th International Rice Genetics 
Symposium, followed by an alumni 
homecoming in April 2010. More 
celebrations are planned for the 3rd 
International Rice Congress, which 
will take place in November 2010 in 
Hanoi, Vietnam.
IRRI´s anniversary celebrations come 
at a time when rice production faces 
unprecedented challenges, such as 
climate change, rising food prices 
and a growing population. With 
almost half of the world’s population 
dependent on rice for food, these 
challenges present grave threats 
to the food security of millions of 
people across Asia, Africa and South 
America. But it is also a revolutionary 
time for rice research as advances in 
the sequencing of the rice genome 
provide researchers with new 
knowledge, equipping them with 
many of the tools they need to find 
new solutions to old problems.
By Cassandra Moore, 
Bioversity International
Over the past 50 years, IRRI has helped boost the livelihoods of countless rice farmers 
around the world.
IRRI
For more information, contact 
Sophie Clayton, IRRI 
s.clayton@cgiar.org 
or visit the IRRI website: www.irri.org
IRRI´s anniversary 
celebrations come at a 
time when rice production 
faces unprecedented 
challenges













“Sustainability doesn’t fall from the 
sky; both consumers and producers 
have to work to make it happen,” 
said Roberto Valdivia. He should 
know. He works in one of the most 
unforgiving environments on earth. 
Roberto is a local coordinator for the 
‘Andean Agriculture in the Altiplano’ 
project (ALTAGRO), an initiative of 
the International Potato Center led 
by Carlos Leon Velarde and funded 
by Canada.
At 3835 metres above sea level, 
sub-zero temperatures, drought 
and increasingly erratic rainfall due 
to climate change are the norm on 
the Peruvian-Bolivian high plateau. 
Despite its harsh environment, the 
Titicaca Basin is the centre of origin 
for many Andean crops and home 
to important crop diversity. Potato 
is the mainstay crop for the region’s 
farmers, but Roberto Valdivia has 
shown that, by making full use of the 
diversity of other available Andean 
crops, total yield per unit land area 
can be increased by as much as 
40% over the yield that would result 
from growing a single crop.
Around Lake Titicaca, agronomists 
have collected and conserved more 
than 200 varieties of quinoa and 
kañihua, two protein-rich native 
Andean grain crops. However, 
conservation on its own is not 
enough to keep this diversity alive 
and Valdivia stresses the importance 
of ensuring the use of biodiversity. 
Promotional efforts by ALTAGRO and 
others seem to be working. Quinoa, 
once forbidden to all but the highest 
rank of Inca, now sits on delicatessen 
shelves the world over. Peru itself 
currently consumes around 25 000 
tonnes a year, 70% of it in the capital, 
Lima, and ALTAGRO supports 265 
small farmers working a total of 
250 hectares who produce organic 
quinoa for export.
Such initiatives stimulate production, 
but Valdivia points out that the 
market can be very selective. 
“The richness you find in nature is 
amazing; there are thousands of 
varieties of quinoa and then you 
go to the supermarket and only 
see one variety. The link between 
diversity and consumption must 
be strengthened. If agricultural 
biodiversity isn’t used, it affects 
conservation.”
Alpacas, South American camelids 
able to withstand the altiplano’s harsh 
temperatures, are another important 
component of the agricultural 
system. Twenty years ago the market 
called for only white alpaca fibre. 
Consequently farmers kept only 
white alpacas. Now, after much 
work on restoring alpaca diversity 
and in response to an increased 
market demand for natural colours, 
alpacas can be found in more than 
14 different shades. This, coupled 
with ALTAGRO’s training of young 
people, has helped to establish over 
300 artisan associations exporting 
alpaca-fibre products to Europe and 
North America.
ALTAGRO analyzes production 
systems, determining which 
species or crops have comparative 
advantages for regional, national or 
international markets. For example, 
the project has helped develop trout 
production around Lake Titicaca and 
linked it to international markets, 
providing an additional source of 
income for farmers.
Oca, a robust tuber little known 
outside the Andean highlands, 
goes to regional markets. Long 
considered a poor person’s 
plant, oca is shrugging off its 
‘poverty food’ image to appear 
Able to withstand the harsh temperatures of the Andean altiplano, alpacas are an 















Building a new future for Andean biodiversity
“If agricultural 




in marmalades in all of its 
brilliant colours. ALTAGRO’s pilot 
programme in Yunguyo Province 
of Peru processes oca, creating 
permanent work for the local 
population, another important factor 
in a region increasingly affected 
by seasonal migration of people to 
work in mines. Farmers recognize 
the earning potential of oca and so 
are willing to produce it.
The ALTAGRO project also provides 
microcredit to families with land and 
labour but no capital. Three years 
ago Monica Rojas, a young woman 
in Mañazo District of Peru, had no 
idea what her future would bring. She 
helped her family, raising the livestock 
and crops they needed to survive 
and producing traditional cheese—
quesillo. With technical support and 
a small loan from ALTAGRO, she now 
processes 120 blocks of cheese each 
day, using 1000 litres of milk from 45 
milk providers.
Potato is still the staple crop in 
the region and work continues 
to conserve native germplasm in 
situ and to create new varieties 
of potato. But following an age-
old model, the whole cornucopia 
of Andean crops and resources 
is now being emphasized in an 
integrated system of household 
production. This is essential when 
adapting agricultural models to 
today’s changing world. Valdivia is 
conscious of the farmers’ concerns. 
“Very often, and for good reason, 
they can be apprehensive about 
change, because they depend on 
their crops. That’s why we work not 
only on production but also on a 
long-term vision.”
Valdivia’s own vision is optimistic. 
“Personally I see a positive future, 
providing that we work hard with the 
new generation. We need to face 
the future, and we can do that by 
learning from the past. That doesn’t 
mean forgetting about technology 
but using it together with our 
knowledge of the past.”
By Alison Light, 
International Potato Center
For more information, contact 
Carlos Leon Velarde,  
Project Leader, ALTAGRO 
c.leon-velarde@cgiar.org
 A field of quinoa in the Peruvian altiplano. Once forbidden to all but the highest 




















To some, the fragrance of tropical 
fruits conjures up images of exotic 
holidays where breakfast buffets are 
piled high with mangos and other 
tasty delights. But this bounty is at 
risk as climate change, agricultural 
intensification and habitat loss 
threaten the diversity of tropical fruits 
across Asia (see Geneflow 2008, 
‘India’s mango harvest sours,’ p. 49). 
In May 2009, Bioversity International 
launched a 5-year project to help 
communities in four countries 
across Asia—India, Indonesia, 
Malaysia and Thailand—make better 
use of tropical fruit diversity. The 
project focuses on four tropical 
fruits—citrus, mango, mangosteen 
and rambutan—and will involve a 
total of around 36 communities. The 
work is being funded by the Global 
Environment Facility.
“These fruits are highly diverse 
and economically important in 
the project countries,” explained 
Bhuwon Sthapit, the Bioversity 
scientist who coordinates the 
project. “No single country has 
the full range of genetic diversity 
of any of the target fruits, so by 
working together, partners in the 
four countries will benefit from 
sharing resources, knowledge and 
experience.”
The species chosen by the project 
are not only economically important 
to the communities in question, they 
also contain important nutrients 
and functional substances such as 
antioxidants that can play a part in a 
healthy diet.
“These fruit species are also an 
important part of local culture and 
identity,” said Sthapit. “Ensuring that 
they are safeguarded also requires 
preserving the local traditions and 
customs that make these cultures 
unique.”
The project will work with 
communities to find ways to use 
and manage tropical fruit diversity 
sustainably while still meeting the 
needs of rural people. It will focus 
on developing appropriate on-farm 
and in situ conservation methods. 
The project establishes mechanisms 
to boost the value of products that 
make use of tropical fruit diversity, 
thereby encouraging their use and 
conservation.
Understanding the reasons and 
processes that determine how local 
people make use of the resources 
they have is key to the success of 
initiatives aimed at improving their 
conservation and use. The project 
will shed light on these reasons 
and processes, particularly when 
it comes to gender roles and how 
they affect the local management of 
natural resources. “Women play a 
vital role in the use and conservation 
of all genetic diversity—including 
tropical fruits—and it will be 
important to listen to what they have 
to say,” Sthapit said.
By Cassandra Moore, 
Bioversity International
Based on ‘Fruitful cooperation 
will deliver enhanced opportunities,’ 
Bioversity Annual Report 2008, 
pp. 12–13.


















For more information, contact 
Bhuwon Sthapit,  
Bioversity International 
b.sthapit@cgiar.org
“These fruit species are 
an important part of local 
culture and identity”
Tropical fruit project launched
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In the world of chocolate, not all 
cacao beans are created equal. 
Across Latin America and the 
Caribbean, many small growers 
produce crops from ‘ordinary’ 
varieties of cacao. But within 
the large set of cacao diversity 
there are a few ‘super’ varieties of 
extraordinary taste and high quality 
for which buyers will pay top dollar.
Consumers know good cacao 
when they taste it, but only after the 
beans have been processed and 
turned into chocolate. Likewise, 
growers are unable to discern the 
‘super’ beans from the rest before 
processing. If they were able to do 
so, they could focus their efforts on 
those beans and maximize profit.
The World Bank recently decided 
to help fund a solution. A proposal 
from Bioversity International to use 
genetic fingerprinting to identify high-
quality cacao diversity was one of the 
winners selected from 100 projects 
submitted to the Bank’s Development 
Marketplace 2008 competition 
in Washington, DC. The annual 
competition identifies projects that 
hold promise for improving the lives 
of farmers in developing countries.
The project leader, Jan Engels, is 
a principal scientist at Bioversity. 
“I am very pleased with the Bank’s 
decision,” he said. “This will 
encourage farmers to conserve cacao 
diversity for the best of reasons—
because it earns them more money.”
The project will develop 
standardized, reliable methods 
that will allow scientists to analyse 
specific parts of the DNA of cacao 
varieties to identify valuable beans. 
Although DNA analysis of cacao 
varieties was possible before, the 
methods available made it too 
costly. New techniques developed 
by the project will make it both 
feasible and economic.
Both the University of British 
Columbia and the United States 
Department of Agriculture are 
contributing their extensive expertise 
in DNA analysis to aid the project.
The hunt for valuable cacao will 
begin in Trinidad and Tobago, 
where farmers who specialize in 
older, high-quality varieties routinely 
receive double the commodity price 
for their crop.
Victoria Henson-Apollonio, head 
of the CGIAR’s Central Advisory 
Service for Intellectual Property, is 
also excited about the project. “This 
could give us a way to know which 
cacao varieties produce premium 
chocolate and to ensure that the 
beans going into processing are 
sourced from those varieties.”
For the world’s smallholder farmers 
who grow 90% of the world’s cacao, 
projects like this could offer a route 
to better livelihoods.
By Jeremy Cherfas, 
Bioversity International
Adapted from ‘World Bank invests in 
hunt for super-chocolate,’ Bioversity 
Annual Report 2008, pp. 24–25.




















For more information, contact 
Jan Engels,  
Bioversity International 
j.engels@cgiar.org
“This will encourage 
farmers to conserve cacao 
diversity for the best of 
reasons—because it earns 
them more money”
World Bank invests in hunt for super-chocolate
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The International Crops Research 
Institute for the Semi-Arid Tropics 
(ICRISAT) is helping women farmers 
across western Africa to reclaim 
abandoned farmlands and turn them 
into profitable horticultural farms. 
The result is improved livelihoods 
for women and better nutrition and 
health for their families.
“In dry West Africa, studies have 
shown that between 13 and 15% 
of children are suffering from acute 
nutritional deficiency,” said Dov 
Pasternak, a scientist at ICRISAT. 
“By helping women to grow 
indigenous vegetable and fruit trees, 
we not only restore their self-worth 
but also enable them to better care 
for their children and families as well 
as to make some money.”
According to Pasternak, more 
than half of the Sahelian lands are 
severely degraded. Nutrients and 
organic matter are continuously lost 
from the soil through wind and water 
erosion, resulting in soils that are 
hard to plough. Droughts cause crop 
failures in 2 out of every 5 years.
Extremely adverse weather 
conditions in the Sahel and a 
growing population are having an 
impact on agricultural production. In 
Niger, population pressure has led 
to highly fragmented farm holdings 
whose ownership and farming rights 
are generally vested in men. As a 
consequence, women are often 
edged out of farming, leaving them 
without a means of adequately 
caring for their families or of making 
an income.
“Some areas of Niger are witnessing 
the emergence of the first 
generation of women who do not 
work the land. This begins when a 
woman’s gamana—a portion of land 
allocated by the family patriarch to 
dependent family members, such 
as women and young men—is 
cultivated by her husband because 
it is so small that her labour is only 
required for certain types of harvest. 
In Jiratawa, we found a second 
generation of landless women who 
have never farmed because they 
never had the opportunity to help 
their mother in her gamana as she 
was landless too. They don’t even 
know how to sow seeds!” wrote 
Marthe Diarra and Marie Monimart, 
authors of Landless women, 
hopeless women? Gender, land and 
decentralisation in Niger†.
In 2004, the Government of Niger 
enacted a Rural Code to govern 
the use of land and other natural 
resources. Previously, land tenure 
was governed by a variety of 
unsynchronized rules ranging from 
custom to Shar’ia to civil law. The 
Rural Code is supposed to enable 
women to own land and use it as 
they wish. But initial reports show 
that, more often than not, women 
are still being allocated the least-
productive, often abandoned, land 
that men cannot put to any use.
ICRISAT is developing a range of 
techniques to help Niger’s women 
transform their marginal lands into 
productive farmland. The techniques 
include rebuilding the fertility of 
degraded soils, water management 
and general land reclamation using 
drought-tolerant tree species.
ICRISAT scientists have taught 
women how to create a favourable 
medium for planting crops that will 
enable effective rooting, and how 
to manage the soils to prevent 
waterlogging. Farmers have learned 
how to harvest rainwater using 
microcatchments or planting pits 
known as zai holes, which are able 
to hold water for long periods after 
the rains. The zai holes also hold soil 
and compost to support the growth 
of locally adapted, deep-rooting and 
highly nutritious fruit and vegetable 
trees such as the pomme du sahel 
(Ziziphus mauritiana) and moringa 
(Moringa oleifera).
The pomme du sahel fruit is rich 
in iron, calcium, phosphorus and 
contains ten times as much vitamin 
C as a regular apple. The leaves 
of moringa, Niger’s most popular 
vegetable, contain seven times as 
much vitamin C as oranges, four 
times as much vitamin A as carrots, 
four times as much calcium and 
twice as much protein as milk, and 
three times as much potassium as 
bananas.
These and other crop trees are 
typically tolerant of drought, high soil 
salinity and waterlogging. They hold 
the promise of transforming vast 
swathes of degraded land in West 
Africa into Africa’s new horticultural 
front. ICRISAT estimates the value 
of fruit and vegetable produced from 
these indigenous tree crops to be 
about US$1200 per hectare.
By Catherine Mgendi, ICRISAT
† Miarra M. and Monimart M. 2006. Landless 
Women, Hopeless Women? Gender, land 
and decentralisation in Niger. Drylands Issue 
Paper 143. IIED, London, UK. Available at: 
http://www.iied.org/pubs/pdfs/12535IIED.pdf
ICRISAT is helping women in the Sahel to 
transform marginal lands into productive 
farmlands. This piece of land has 
been planted with indigenous fruit and 
vegetable trees. The yellow signs show 
the names of the women responsible for 
specific parcels of land. 
T. Dierks/ICRISAT
For more information, contact 
Catherine Mgendi 
c.mgendi@cgiar.org 
or visit the ICRISAT website:  
www.icrisat.org
ICRISAT is developing a 
range of techniques to help 
Niger’s women transform 
their marginal lands into 
productive farmland
Empowering women farmers in the Sahel
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The versatile peach palm (Bactris 
gasipaes) has been used by the 
indigenous people of the Americas 
as a source of food and drink 
and building materials since pre-
Columbian times. Today, it can be 
found growing across Central and 
South America, from Honduras to 
Bolivia, where it provides a vital 
source of food and income for local 
rural communities.
Peach palm yields well on infertile 
soils and its products can be used 
in a multitude of ways, including for 
food, construction and handicrafts. 
The fruits and the palm heart are 
the most important parts of the tree. 
These are used to prepare a variety 
of nutritious foods and a refreshing, 
slightly fermented beverage. Other 
products from the peach palm 
include cooking oil and flour, which 
is used in baby food, pastries and 
animal feed.
In the 1970s, the peach palm heart 
industry that originated in Costa 
Rica became very prosperous and 
increasingly important in countries 
such as Brazil, Bolivia, Colombia, 
Ecuador and Peru. Peach palm is 
now an important source of income 
for rural communities in these 
countries. For example, in Colombia 
it is estimated that the annual 
peach palm fruit harvest generates 
over US$20 million for producers. 
As peach palm becomes more 
profitable and is domesticated by 
farmers, wild populations of the crop 
are increasingly at risk.
Although the gene pool of cultivated 
peach palm and its wild relatives is 
still rich, little information is available 
on the genetic diversity and 
nutritional properties of peach palm.
In an effort to fill this gap in 
knowledge, scientists at Bioversity 
International, the International 
Center for Tropical Agriculture (CIAT) 
and the Centre de coopération 
internationale en recherche 
agronomique pour le développement 
(CIRAD), France, are studying 
the relationships between the 
genetic diversity of peach palm, its 
nutritional properties and people’s 
consumption preferences. The aim 
of the project is to create a better 
understanding of the possible uses 
of existing peach palm diversity, 
thereby promoting its conservation 
and use.
Researchers selected 40 peach 
palm accessions from a total 
of 618 accessions conserved 
at the world’s most important 
peach palm genebank, at the 
Centro Agronómico Tropical de 
Investigación y Enseñanza (CATIE), 
Costa Rica. The accessions include 
varieties from Bolivia, Brazil, 
Colombia, Costa Rica, Panama 
and Peru. Scientists looked closely 
at the form and structure of the 
different accessions and found 
wide variability in size, weight, 
texture and cooking times of both 
fruits and palm hearts. They also 
analysed the carotenoid content 
of the fruits and found them to be 
rich in beta-carotene, an important 
precursor of vitamin A, albeit with 
huge differences between varieties. 
Further study will be needed 
to understand the relationship 
between the physical, chemical and 
nutritional characteristics of the fruit 
and consumption preferences.
The project, which was developed 
within the Amazon Initiative—a 
consortium of research and 
development institutes working to 
reduce and prevent land degradation 
by promoting sustainable land 
management in the region— is 
funded by the Instituto Nacional de 
Investigación y Tecnología Agraria 
y Alimentaria (INIA), Spain, and the 
Empresa Brasileira de Pesquisa 
Agropecuária (EMBRAPA), Brazil.
By Xavier Scheldeman, 
Bioversity International
Woman selling peach palm fruits in 
Cali, Colombia. Scientists are studying 
the nutritional properties of this popular 
fruit and have found that it is rich in 
beta-carotene.
M. Hermann/Bioversity International




The aim is to create a 
better understanding 
of the possible uses of 
existing peach palm 
diversity
What’s in a peach palm?
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Bolivia is located in the Andean 
centre of origin and domestication 
for important food crops, including 
the potato. Of the more than 4500 
varieties of potato grown around 
the world, over 1000 are found in 
Bolivia, grown in Andean mountain 
communities in small subsistence 
plots. This great diversity of potatoes 
has survived for the past eight 
millennia because of its strong links 
to the life and culture of the rural 
communities that grow the crop.
The diversity of Bolivian potatoes 
is conserved in situ under 
traditional farming systems in 
specific geographic areas known 
as ‘microcentres of biodiversity’. 
Much of this diversity has also 
been collected and about 3290 
accessions are currently conserved 
ex situ in the National Germplasm 
Bank and curated by the PROINPA 
Foundation—a local NGO—by 
mandate of the Bolivian government.
Over the years, PROINPA has 
integrated in situ and ex situ 
conservation methods, combining 
the knowledge generated in 
experimental stations with the 
traditional knowledge of farming 
communities. This integrated 
approach to conservation has 
yielded important results, including:
•	 Community empowerment: 
Farm communities have been 
empowered; men, women, youths 
and children appreciate more the 
value and uniqueness of their 
agricultural biodiversity.
•	 Increased awareness: A more 
sensitive social environment has 
been created that is open to 
the conservation of agricultural 
biodiversity. This was achieved 
by documenting biodiversity 
and through the organization of 
biodiversity fairs. Local authorities 
have taken ownership of the fairs, 
committing resources for the 
events.
•	 Strengthened farming systems: 
Traditional farming systems in the 
microcentres of biodiversity have 
been strengthened as a result 
of the reintroduction of native 
potato varieties from the national 
genebank.
•	 New markets: New initiatives 
link farmers to markets. 
Conservationist farmers have had 
great success selling coloured 
potatoes that are processed into 
chips and packed into small bags 
before being sold in the major 
supermarkets of Bolivia. As a result 
of such initiatives, around 600 
families from six microcentres of 
biodiversity now benefit from an 
average additional income of about 
US$1350 per year per family.
This ex situ–in situ link has 
encouraged both farmers and urban 
consumers to value native potatoes 
more highly. Young farmers now 
have the opportunity to generate 
income by making use of the legacy 
of their ancestors, and in this way 
to guarantee the conservation of 
potato diversity and its cultural 
heritage for years to come.
By Ximena Cadima and Antonio 
Gandarillas, PROINPA Foundation












For more information, contact 
Antonio Gandarillas 
a.gandarillas@proinpa.org
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Sweet potato (Ipomoea batatas) 
is one of the most important food 
crops in the world. Mysteries 
surround its origin and distribution, 
including its early presence in 
regions of the world other than its 
centre of origin and domestication. 
Even its common name in English, 
sweet potato, is misleading because 
Ipomoea is not a member of the 
potato family (Solanaceae) but of 
the Convolvulaceae. The original 
name for sweet potato in Spanish, 
batata, comes from the Arawak 
language of the Greater Antilles, 
whereas camote, the popular name 
for this crop in South America, is of 
Mesoamerican origin (camotl, from 
the Nahuatl language).
There are two theories regarding 
the origin, domestication and 
distribution of sweet potato on the 
American continent. One claims 
that it is native to South America 
and the other that it comes from 
Central America. The first theory 
is supported by historical and 
archaeological records, the second 
by taxonomic and molecular studies.
Sweet potato was probably first 
encountered by the Spanish in the 
1490s upon their arrival in Hispaniola 
(today the Dominican Republic and 
Haiti) and Cuba, where it was widely 
cultivated by the Taino natives. Four 
decades later, when the Spanish 
conquered Peru, they found sweet 
potato widely cultivated along the 
Pacific coast. Archaeological evidence 
indicates that sweet potato had been 
cultivated in Peru for over 4000 years 
before the Spanish arrived. Hence 
the common belief that sweet potato 
originated in South America.
However, taxonomic studies 
conducted in 1988 and recent 
molecular data suggest that the 
most likely centre of origin for 
sweet potato is Central America, 
because this region has the highest 
genetic diversity of the crop. The 
people of the Greater Antilles in the 
Caribbean may have also played an 
important role in the domestication 
and dissemination of sweet potato. 
Sweet potato could have thus been 
taken by migrants to South America 
from either Central America or the 
Caribbean. Most American cultigens 
were not domesticated by the 
main pre-Hispanic cultures of the 
Americas, but by unknown primitive 
farmers of the lower Archaic Period 
(6000–2500 BC).
But the most puzzling thing about the 
dissemination of sweet potato from 
its centre of origin is its presence 
in the Pacific region from about AD 
300. If, as is believed, Polynesia was 
colonized between 1300 BC and 
AD 1100 by people from South-East 
Asia, where most cultigens of the 
Pacific region come from, scientists 
wonder how sweet potato got from 
the Americas to Oceania.
Linguistic evidence based on the 
name of sweet potato in Oceania—
kumara—suggests the possibility of 
contacts between Polynesians and 
Quechua-speaking South American 
natives, who call sweet potato kumar. 
But recent molecular studies have 
shown distant relationships between 
the sweet potato genotypes from 
the Pacific and South America, 
and a closer relationship between 
those from Mesoamerica and the 
current genotypes grown in the 
Pacific region, leading researchers 
to dismiss the linguistic hypothesis. 
Unfortunately, this molecular 
evidence disregards the active 
post-Columbian trade initiated by 
the Spanish between Mexico and 
the Pacific and Asian regions in the 
16th century. If not for this trade, how 
can the presence of another South 
American plant species, totora reed 
(Scirpus californicus), widely used in 
pre-Hispanic Peru, be accounted for 
in Easter Island?
Additional ‘coincidences’ include the 
name Qosqo, the capital of the Inca 
empire, and one of the names of 
Easter Island, Te pito te henua, both 
of which mean ‘navel of the world.’ 
Sweet potato was the main staple 
of the Rapa Nui society of Easter 
Island until its agro-ecosystems 
collapsed in about AD 1200, about 
the time the Inca society emerged 
from an as yet unknown origin in the 
central Andean highlands.
Regardless of these ‘mysteries’, 
sweet potato remains an important 
staple in Easter Island, and the 
Pacific region in general. The 
people of the Solomon Islands 
claim the highest annual per capita 
consumption of sweet potato in 
the world (160 kg), followed by the 
people of Burundi in East Africa, 
with 130 kg. In the Americas, the 
Caribbean region remains the main 
producer of sweet potato.
By Francisco J. Morales, CIAT
Pre-Hispanic ceramic of sweet potato 
from the northern coast of Peru.
F. Morales/CIAT
For more information, contact 
Francisco Morales 
f.morales@cgiar.org
The most likely centre of 
origin for sweet potato is 
Central America
The mysteries of sweet potato
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Traditional social practices such 
as ceremonies, rituals and burial 
rites contribute to the conservation 
of medicinal plants in Tanzania, 
according to a study published 
in Tropical Conservation Science 
earlier this year.
When a person falls ill in the 
West Usambara Mountains of 
north-eastern Tanzania their first 
port of call will most likely be 
a faith healer. Such traditional 
healers work with locally available 
medicinal plants, which makes 
their ‘cures’ relatively affordable. 
They have also been around a lot 
longer than conventional doctors 
and are often more in tune with 
local sensitivities and cultural 
beliefs, making them a more 
attractive and trustworthy port of 
call in times of illness.
But the vital role that medicinal 
plants play in the daily health care 
of rural communities in Tanzania 
also makes them vulnerable to 
threats such as over-exploitation. 
Nine important medicinal plant 
species are currently considered 
endangered in Tanzania. The 
loss of these species could have 
serious repercussions on the 
health and well-being of rural 
communities throughout the 
country.
Traditional practices employed by 
the community can help strengthen 
the conservation of medicinal 
plants but these are currently not 
recognized by national conservation 
programmes. In an effort to help 
address this gap, Tuli Msuya from 
the Tanzania Forestry Research 
Institute and Jafari Kideghesho from 
the Sokoine University of Agriculture 
in Tanzania looked at how traditional 
practices contribute to the 
conservation of medicinal plants in 
six villages in the West Usamabara 
Mountains.
They found that practices driven 
by a belief in the spiritual value 
of medicinal plants—such as the 
recognition of ‘sacred’ forests 
where only faith healers or ritual 
priests are allowed to enter—
contribute to their conservation. 
The sacred forests are used for 
worship and for ceremonies 
such as weddings, childbirth and 
circumcisions. They are off limits to 
ordinary people except on special 
occasions. People obey these rules, 
write the authors, out of a belief 
that not obeying will result in bad 
occurrences such as outbreaks of 
diseases, death, droughts and other 
calamities.
Medicinal plants are also grown 
around the home. Domestication 
has played an important role in 
conserving medicinal plants, many 
of which have been grown for over 
2000 years by people in the West 
Usambara Mountains.
Collecting dead wood for firewood 
as an alternative to cutting down live 
trees was another practice identified 
by the study as contributing to 
conserving medicinal plant diversity. 
Villagers collect dead wood because 
they understand that this is more 
sustainable for the environment. 
Many local trees have medicinal 
properties, so this practice also 
contributes to the conservation of 
medicinal plant species.
Burial sites were found to be 
another prime conservation spot for 
medicinal plants. Villagers prefer to 
be buried in the shade, so they are 
often located in places where there 
are lots of plants. These are either 
planted intentionally or are naturally 
occurring. Locals consider these 
places sacred and therefore will not 
clear them, making them an ideal 
place for medicinal plants to thrive.
The study identified a total of 1518 
wild plants belonging to 100 species 
being conserved as a result of these 
and other traditional practices. Out 
of these, around 85% had medicinal 
value.
The authors hope that the study will 
lead to more supportive policies 
for such conservation efforts and a 
better recognition of their value for 
the future of medicinal plants.
By Cassandra Moore, 
Bioversity International
A traditional healer prepares medicine at 
a hospital in Tanga, Tanzania. Medicinal 
plants play a vital role in the daily health 
care of communities in Tanzania but they 
are at risk of over-exploitation.
IRIN
For more information, see 
Msuya T.S. and Kideghesho J.R. 2009. 
The role of traditional management 
practices in enhancing sustainable 
use and conservation of medicinal 
plants in West Usambara Mountains, 
Tanzania. Tropical Conservation Science 




or contact Tuli Msuya, Tanzania 
Forestry Research Institute 
tulimsuya@yahoo.com
Medicinal plants 
play a vital role in the 
daily health care of rural 
communities in Tanzania
Traditional practices key to conserving medicinal plants
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Indigenous leafy green vegetables 
used to be an integral part of the 
Kenyan diet. But once crops such as 
cabbage and kale were introduced 
from abroad, these traditional greens 
lost popularity and came to be seen 
by many as ‘poor man’s food.’
Over 60% of the rural population in 
Kenya lives below the poverty line, 
resulting in, among other things, 
malnutrition and poor health. In 
recent years, Kenyans have seen 
an increase in diet-related diseases, 
such as obesity, heart disease, type 
II diabetes and anaemia.
Indigenous crops are often more 
nutritious than foreign crops and 
are also better suited to local 
growing conditions, providing more 
sustainable and reliable harvests. 
African leafy greens are no exception. 
Highly nutritious and locally adapted, 
they could prove a powerful weapon 
in the fight against poverty and 
malnutrition. However, a number of 
factors have been conspiring against 
the sustainable production and use 
of these greens, including a negative 
perception among consumers, lack 
of good-quality seed, poor marketing 
and high perishability.
To address these and other 
constraints and to promote the 
use of indigenous leafy greens, 
a multidisciplinary research 
programme was launched in the 
early 1990s at Jomo Kenyatta 
University of Agriculture and 
Technology (JKUAT) and at Maseno 
University in Kenya. The programme 
continues today and has yielded 
some promising results.
A number of baseline studies and 
market surveys were carried out to 
gauge the market for indigenous leafy 
vegetables in Kenya and East Africa 
more generally. The surveys revealed 
that there was great local, regional 
and export potential for traditional 
greens. In Kenya, leafy vegetables 
such as African nightshade, vegetable 
amaranth, cowpea, spider plant, 
pumpkin leaves, slenderleaf and 
jute mallow were found to have the 
highest income-generating potential. 
In East Africa, cowpea, nightshade 
and spider plant were considered to 
have the highest earning potential, 
while in sub-Saharan Africa as 
a whole, amaranth, cowpea and 
pumpkin were identified as being the 
most lucrative.
To address the issue of seed quality, 
128 accessions of eight of the most 
promising species were collected 
from eight districts across Kenya. The 
collected samples were characterized, 
evaluated and multiplied. Seeds 
of the most promising types were 
processed, quality tested and 
packaged before being made 
available to farmers in and around 
central Kenya. A total of 77 farmers 
in eight districts in Western Kenya 
and 23 farmers in five districts in 
Central Kenya were provided with 
seed. Around 80% of the farmers 
receiving the seeds were women. The 
programme also set up seed support 
systems to provide farmers with 
technical guidance and support.
Capacity building was an integral 
part of the programme. Protocols 
were developed for seed production 
and processing and for crop 
production and value-adding 
activities and given to the farmers. 
Technical information on indigenous 
vegetables was disseminated to 
farmers through leaflets and DVDs. 
Information was also spread through 
poetry, song and dance events in 
local dialects.
To promote further research for 
improving the use and production of 
leafy vegetables, the two universities 
introduced African indigenous 
vegetables as a topic in their 
Bachelor of Science in Horticulture 
programmes. In addition, in 2001 the 
Maseno University Botanic Garden 
was established with support from 
the German government through 
the BIOTA East AFRICA project. 
Home to 200 plant species, of which 
20% are indigenous vegetables, the 
garden serves as a teaching and 
research tool as well as contributing 
to the conservation of these 
indigenous species.
By Mary O. Abukutsa-Onyango, 
Professor of Horticulture, 
Jomo Kenyatta University of 
Agriculture & Technology, Kenya
Amaranth, a traditional African leafy vegetable, on sale at a supermarket in Nairobi. 
Surveys revealed that amaranth was one of six traditional leafy vegetables with the 














For more information, contact 
Mary O. Abukutsa-Onyango 
mabukutsa@yahoo.com
Surveys reveal that there 
is great local, regional 
and export potential for 
traditional greens
Promoting leafy greens in Kenya
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In the foothills of the Borkena 
escarpment, in the Wello region of 
Ethiopia, people have been watching 
expectantly as a new building slowly 
takes shape. In November 2009 
the building will be inaugurated 
as a new Community Seed Bank 
Complex (CSB-Complex).
A farmer-run initiative, supported by 
Ethio-Organic Seed Action (EOSA) 
and USC Canada, the CSB-Complex 
will be part of a community-based 
seed supply system, ensuring food 
security through reliable access to 
planting materials. The complex will 
not just store seeds, as a traditional 
seed bank might. It will also promote 
the development of new knowledge 
and the exchange of plant genetic 
resources.
The Wello CSB-Complex will include 
a meeting room, a multimedia centre 
for documenting scientific and 
indigenous knowledge and a coffee 
shop, which have been created as 
spaces to facilitate training and the 
exchange of information between 
farmers and scientists. Indeed, the 
complex has explicitly been designed 
to serve as a dynamic place of 
learning and of collaborative work.
Looking down from the new CSB site 
onto the broad valley that constitutes 
the ‘sorghum breadbasket’ of 
Ethiopia, it is difficult to believe that 
drought and famine devastated 
this and neighbouring regions to 
the north in the 1980s. It was under 
those difficult circumstances that 
Melaku Worede, then Director of 
the Ethiopian National Genebank, 
with the support of USC Canada’s 
Executive Director, John Martin, 
and Pat Mooney of the ETC Group, 
launched the Seeds of Survival (SoS) 
programme. By 1989, families were 
struggling to re-establish themselves 
and their farming systems having lost 
their stores of the highly diverse crop 
varieties that the region is famous 
for to drought. The SoS programme 
aimed to restore this lost diversity 
by teaming scientists from the 
National Genebank with farmers to 
reintroduce the area’s highly adapted 
landraces, carefully selected and 
nurtured by generations of farmers.
Over time, the award-winning 
SoS programme has developed 
a comprehensive approach to 
empowering farmers and to 
increasing their resilience—the 
capacity to rebound from shocks 
such as those suffered in the 1980s 
droughts. Community seed banks 
have been a key part of this strategy. 
Such has been the success of this 
work that it has inspired similar 
initiatives in at least 30 countries 
around the world.
In the seed banks, farmers maintain 
collections of local germplasm. 
Each family contributes a share of 
seed, which is used to establish a 
‘revolving seed fund’ that includes a 
broad set of crops and varieties. The 
fund consists of a seed and grain 
reserve that is dynamically linked to 
farmers’ fields. Families can borrow 
seed from the fund, plant it in their 
fields and return it (with interest) at 
the end of the season. This reliable 
point of access to diverse crops and 
varieties decreases the vulnerability 
of the entire community to genetic 
erosion, pests and the increasingly 
extreme weather patterns brought 
about by climate change. The seed 
banks also provide communities with 
space for experimentation, farmer–
scientist collaboration and other 
activities aimed at increasing the 
productivity of farmers’ fields without 
compromising local crop diversity.
The new Wello CSB-Complex 
will be completed on the 20th 
anniversary of the launching of the 
SoS programme. The fruit of two 
decades of research and practise in 
plant genetic resources conservation 
and development, the Wello CSB-
Complex is expected to attract 
farmers, extension workers and 
scientists not only from across Africa 
but from around the world.
By Regassa Feyissa, Director, 
Ethio-Organic Seed Action, and 
Sarah Paule Dalle, Program 
Manager/Africa, USC Canada
Farmers and scientists work together to identify representative sorghum varieties 
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New varieties of sorghum are 
meeting the basic needs of India’s 
208 million livestock farmers as 
well as feeding its growing human 
population.
Throughout the tropics, a lack of feed 
is keeping farm animals underweight 
and underproductive, thereby 
preventing some 600 million poor 
farmers from meeting a fast-rising 
global demand for milk and meat. 
But thanks to a new partnership 
between India’s National Research 
Centre for Sorghum, the International 
Crops Research Institute for 
the Semi-Arid Tropics and the 
International Livestock Research 
Institute, new varieties of sorghum 
are being developed that provide 
both nutritious food for humans and 
quality feed for livestock.
The single most important 
source of animal feed on many 
small farms in Asia and Africa is 
not grass but rather the stalks, 
leaves and other remains of crop 
plants after harvesting. In India, 
for example, 44% of the feed 
sustaining the country’s cattle, 
buffalo, goats, sheep and camels 
is made up of such crop wastes. 
The rest comes from planted 
forages and a shrinking area of 
pastures and other common lands. 
Expensive feed concentrates—the 
mainstay of livestock production 
in rich countries—are used only 
occasionally.
Although crop residues (also known 
as stover) have become the main 
source of feed for farm animals in 
developing countries, crop breeders 
have focused their efforts solely 
on increasing grain yields and not 
on improving the yield and quality 
of stover. The new partnership is 
seeking to redress this oversight by 
focusing on sorghum, an important 
staple crop for India that is grown 
on nearly 10 million hectares 
throughout the country.
The researchers incorporated fodder 
quality traits in India’s sorghum crop 
breeding trials and, in so doing, 
led breeders to identify sorghum 
varieties that give high yields of both 
grain and stover as well as improved 
stover quality. The result is dual-
purpose, food-plus-feed sorghum 
varieties that are now helping India 
to close its livestock feed gap and 
feed its growing human population.
The initiative has proved 
groundbreaking in demonstrating 
that traits for stover fodder quality 
and quantity can be incorporated 
into existing breeding programmes 
that aim at improving grain yields. 
The partnership has led the way for 
similar work on other major crops 
such as millet, groundnut, rice, 
maize and cowpea. New initiatives 
are also beginning for wheat and 
various leguminous crops.
By Susan MacMillan, ILRI 
New sorghum varieties are providing millions of Indian farmers with feed for their 
livestock and food for their families.




New varieties of sorghum 
can provide both nutritious 
food for humans and quality 
feed for livestock




Livestock play an important role in 
the livelihoods of the rural poor. The 
milk, cheese and meat they produce 
are vital sources of nutrients for 
rural families and stable sources of 
income all year round.
Local breeds of livestock are 
important because they are often 
adapted to harsh environments and 
extreme temperatures—traits that 
are particularly valuable in the face 
of climate change. And yet, despite 
their value, many native breeds are 
under threat of extinction as farmers 
replace them with exotic breeds that 
are more productive, at least under 
ideal conditions.
The Sicilo-Sarde sheep is the only 
breed of milking sheep native 
to North Africa and is at risk of 
extinction. In the space of just 5 
years, the population of Sicilo-Sarde 
sheep in Tunisia fell from 200 000 
ewes in 1995 to 25 000 in 2000.
Alarmed by these findings, scientists 
from the National Institution of 
Research and Teaching in Agriculture 
(IRESA), Tunisia, and the International 
Center for Agricultural Research in 
the Dry Areas (ICARDA), Syria, set 
out to identify the reasons behind the 
decline. The team worked closely with 
the Sicilo-Sarde Breed Association, 
formed by a group of Tunisian Sicilo-
Sarde sheep farmers in 2003 in an 
effort to protect the breed. The team 
discovered that the main reasons 
for the decline were the low market 
price of sheep milk and the growing 
numbers of dairy sheep farmers 
switching to keeping dairy cattle.
Together with the breed association 
and the Tunisian Livestock 
Development Agency (OEP), the 
scientists worked to bring the Sicilo-
Sarde back into business. Led by a 
local entrepreneur, the association 
took steps to improve the value 
of the breed. Selling sheep milk 
through the association allowed 
the farmers to double its price in 
the space of just one year because 
they were able to negotiate a higher 
market price for the milk as a group.
The association worked with 
researchers and policy-makers 
to introduce new legislation 
benefitting dairy sheep farmers. 
A multidisciplinary research 
programme tackled constraints 
faced by the breed in terms 
of nutrition, management, 
reproduction, health, breeding and 
product development. As a result 
of this programme, milk production 
from Sicilo-Sarde sheep doubled 
from 70 kg per ewe per year in 2003 
to 140 kg per ewe per year in 2008.
The association also set up its 
own milk collecting centre and is 
now establishing its own cheese 
processing unit. Encouraged by 
the growing market for Sicilo-Sarde 
dairy sheep products, small farmers 
have begun to replace their dairy 
cattle with Sicilo-Sarde sheep.
The National Genebank of Tunisia 
is now promoting this initiative 
as part of its efforts to encourage 
the conservation of native breeds. 
Such has been the success of the 
project that farmers, researchers, 
development agencies and policy-
makers are now looking to replicate 
the model elsewhere.
By M. Djemali and S. Bedhiaf, 
National Genebank of Tunisia, and 
L. Iniguez, ICARDA
Sicilo-Sarde sheep are the only breed of 
milking sheep native to North Africa and 







For more information, contact 
M. Djemali 
mdjemali@gnet.tn 
or L. Iniguez 
iniguez@cgiar.org
The Sicilo-Sarde Breed 
Association now has its 
own milk collecting centre 
and cheese processing unit
Bringing back the Sicilo-Sarde sheep
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It is often claimed that the introduction 
of high-yielding crop varieties 
threatens agricultural biodiversity. 
Farmers who adopt modern varieties 
tend to abandon their traditional 
strains and overall genetic diversity 
falls as a result. Generally this is 
true, but a new study published in 
Field Crops Research shows that it 
need not be the case, especially if 
the modern varieties count farmer 
varieties among their parents.
In the early 1990s, while a PhD 
student at Bangor University in the 
UK, Bhuwon Sthapit, now a senior 
scientist at Bioversity International, 
was instrumental in breeding three 
new varieties of rice suitable for 
upland farms in Nepal. This was 
no ordinary breeding programme. 
Sthapit worked closely with farmers 
in both setting the goals of the 
breeding programme and selecting 
the final varieties from the many 
crosses. The varieties were selected 
from crosses of ‘Chhomrong Dhan’, 
a local landrace well adapted to the 
cold conditions of high-altitude rice 
farms in Nepal, with ‘Fuji 102’ and 
‘IR36’, more-productive material from 
international breeding programmes.
Farmers selected three lines: 
‘Machhapuchhre-3’ (M3), 
‘Machhapuchhre-9’ (M9, similar to 
M3 but with lower cold tolerance) and 
‘Lumle-2’ (L2, like M3 but with better 
grain quality and easier threshing). 
Only M3 was officially released but 
M9 and L2 have been adopted widely 
thanks to informal seed exchanges 
among farmers. By 2004, about 60% 
of the land in the study villages was 
sown to one of the three varieties, 
while traditional varieties occupied 
the remaining 40% of land. In 
adopting the new varieties, many 
farmers dropped their traditional 
landraces, but there was no clear 
pattern as to which landraces were 
dropped in which villages.
To assess the impact of the adoption 
of the three varieties on genetic 
diversity, an international team 
of researchers from Bangor and 
Nepal analysed DNA from the three 
modern varieties developed through 
the breeding programme, a random 
selection of traditional farmer’s 
varieties and a control group of 
other modern varieties. Overall, 
genetic diversity was greatest in 
the landraces, and least in the three 
modern varieties developed through 
the breeding programme. To assess 
whether any diversity had been lost, 
the team looked at a sample of 24 
villages in the Kaski district that had 
adopted the three modern varieties 
and found that there was no loss 
of diversity across the district as a 
whole, at least as long as the three 
modern varieties were grown on less 
than about 65% of the land.
Indeed the researchers found that 
there is an increase in diversity 
when the three modern varieties are 
adopted, because the high-yielding 
parental varieties used to develop 
them contribute alleles—alternative 
forms of a gene—not previously 
encountered in the area.
Another finding was that although 
some farmers grew the modern 
varieties on all of their land, at least 
11 diverse landraces survived on 
40% of the land. This is because 
these landraces meet needs not 
fulfilled by the modern varieties. For 
example, a certain traditional variety 
might be preferred for use in rituals 
or ceremonies.
“Participatory breeding programmes 
should choose locally adapted 
varieties as parents for breeding. 
It ensures that landrace genes 
are conserved and increases 
the likelihood that the breeding 
programme will succeed,” said 
Sthapit.
By Jeremy Cherfas, 
Bioversity International
Nepalese farmers have nothing to lose and a lot to gain from new rice varieties based 
on their traditional favourites.
B. Sthapit/Bioversity International
For more information, contact 




that there is an increase 
in diversity when the 
three modern varieties are 
adopted
Modern crop varieties can increase local genetic diversity
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Ibans, the indigenous people of 
Sarawak, Malaysia, continue to use 
age-old traditional methods to ensure 
a bountiful rice harvest every year.
Ibans practise a type of shifting 
cultivation, also known as slash-
and-burn agriculture, in which the 
farmers move to a different field 
every 2 years. This helps to combat 
weed and pest problems, without 
using expensive pesticides. Ibans 
slash and clear the vegetation in 
their fields during the dry months. 
The dry vegetation is then burned, 
which kills weeds, pests and fungal 
spores, contributing to a more 
bountiful harvest. The first two rice 
crops planted after this process 
grow very well but after a couple of 
years the pests and weeds return 
and the farmers move on to a fresh 
piece of land.
As the Ibans use more and more 
land for crops other than rice, such 
as oil palm and rubber, the land 
available for practising shifting 
cultivation decreases. As a result, 
the same piece of land is used more 
often; fallow periods have halved, 
from roughly 10 years to 5 years.
Iban farmers plant many different 
rice varieties in order to stagger the 
harvest and spread the risk of crop 
failure. This diversity also allows 
them to fulfil requirements of various 
rituals for an assortment of rice 
varieties. Some farmers plant as 
many as ten rice varieties but most 
plant five or six. The Ibans save 
seeds after each harvest and each 
family keeps its own heirloom or 
sacred varieties known as Padi Pun.
Some families have as many as ten 
types of Padi Pun. These varieties 
are handed down by the elders and 
protected by the families. A family 
does not allow others to plant their 
Padi Pun. Even if an Iban farmer has 
a small farm they will still plant their 
Padi Pun and some glutinous rice. 
This practice has helped to preserve 
many old traditional hill and swamp 
Padi Pun varieties.
Popular traditional varieties planted 
by the Ibans include ‘Padi Miat’, 
‘Padi Entulang’ and ‘Padi Mura’. 
Most Iban families still plant ‘Padi 
Chelom’, a black rice, as well as 
a few fragrant varieties. Common 
aromatic varieties grown include 
‘Biris’, ‘Wangi’ and ‘Kenawit’. The 
popular red-coloured varieties are 
‘Silah Merah’, ‘Selaseh Anum’, 
‘Bajong’ and ‘Lansam’.
In the past, Ibans stored seed in 
tree bark to keep them cool and 
away from pests. Now they store 
them in handwoven baskets, jute 
bags or plastic bags. Some Ibans 
kept a parang (sharp knife), a sharp 
bamboo and a special stone in the 
same container to ward off spirits 
and pests.
It is thanks to these long-standing 
agricultural traditions that the rich 
heritage of Iban rice diversity will 
continue to be conserved into the 
future.
By Teo Gien Kheng, Semongok 
Agriculture Research Centre, 
Sarawak, Malaysia
The Iban people of Sarawak, Malaysia, plant between five and ten varieties of rice to 








For more information, contact  
jeantgk@sarawaknet.gov.my
The Iban farmers in Sarawak 
plant many different rice 
varieties to stagger the 
harvest and spread the risk 
of crop failure
Rice and the Ibans of Sarawak
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Before the 1970s, many Native 
Americans living on or near 
reservations suffered from calorie 
deficiency. Today, Native Americans 
have one of the highest rates of 
obesity in the world. Between 50 and 
65% of Native American adults in 
the American south-west and Great 
Plains states such as Oklahoma 
are clinically obese, compared 
with roughly 30% of the general 
population. Up to half of school-age 
children in some Native American 
groups are obese, more than three 
times the proportion for other 
ethnic groups. Although significant, 
heterogeneity among Native American 
groups makes the obesity trend more 
complex than these figures suggest. 
There is increasing consensus that 
this population is disproportionately 
affected by obesity and its related 
disorders, including diabetes, high 
blood pressure and heart disease.
The causes of obesity on Native 
American reservations are complex, 
but the most important driver is 
poor access to and availability of 
affordable, healthy food. Decreased 
production on local farms has 
spurred this problem on some 
reservations, including that of the 
Pima group in Arizona.
For almost 2000 years, the Pima 
grew maize, beans, squash and 
other traditional crops on fields 
irrigated with water from the Salt 
and Gila Rivers. At the beginning 
of the 20th century, European 
settlers diverted these essential 
sources of water. As Pima 
agriculture dried up and declined, 
the health of the people declined 
as well. The loss of farming as a 
primary economic activity led to an 
increasingly sedentary lifestyle and 
to dependence on food aid from the 
government. The shift from a diet 
rich in legumes and vegetables to a 
diet laden with sugar, refined flour 
and fat sparked a rapid surge in 
disease.
The revitalization of reservation 
agriculture can help to improve the 
availability of affordable, healthy food 
options and a revaluing of traditional 
crop varieties. Some groups, 
including the Pima, are already 
starting to rediscover their farming 
roots. After years of wrangling over 
details, state and federal government 
officials agreed in 2008 to invest 
nearly US$700 million in irrigation 
infrastructure and to provide the 
Pima with enough water to satisfy the 
annual needs of more than 650 000 
families. With the new funds, Pima 
leaders hope to double the amount of 
agricultural land on their reservation 
and move toward a more healthful, 
home-grown diet.
The 2008 USA Farm Bill includes a 
provision that allows for the creation 
of a “traditionally and locally-grown 
food fund” to ensure that at least half 
the food provided through federal 
nutrition assistance programmes 
is produced by Native Americans. 
This measure can empower the 
people to once again cultivate and 
harvest native grasses, seeds, roots 
and other crops and rebuild their 
traditionally nutritious diet.
As the lone stewards of the North 
American continent for centuries, 
Native Americans gathered and 
planted countless varieties of plants. 
Unfortunately, the USA’s systematic 
disenfranchisement of Native 
Americans not only swept away 
traditional crops and any recognition 
of their agricultural achievements, 
but has also caused a massive 
public health problem. With the help 
of appropriate policy and public 
support, Native Americans can fight 
obesity and grow their future from 
the seeds of the past.
By Henry Barmeier, 
Princeton University 
Ionawiienhawi (a Native American name that means 'carrying the dew') poses with 
heirloom varieties of corn. Her grandparents work in a community garden that grows 






For more information, contact 
Henry Barmeier 
barmeier@princeton.edu
Up to half of school-age 
children in some 
Native American groups 
are obese
Revitalizing the reservation: promoting traditional  
agriculture and better health on Native American reservations
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Over the past few decades, 
the small family livestock farm 
has disappeared from America, 
replaced by the ‘confined animal 
feeding operation’ or factory farm. 
The increased industrialization 
of livestock agriculture has been 
especially apparent in the dairy 
industry, where, since 1980, 
the average size of dairy farms 
(measured in cows per farm) 
has increased by an astounding 
405% and the average intensity 
of production (measured in milk 
production per cow) has increased 
by 60%. These trends are also 
occurring outside the USA to 
varying degrees—with disastrous 
consequences for the environment.
Industrialized livestock farms 
concentrate huge quantities of 
manure into small areas, which 
can lead to a variety of health and 
ecological problems. Mega-farms 
also reduce biodiversity, not only 
among the mass-produced animals 
at the farm and the crops grown 
to feed them, but also among the 
plants and animals affected by the 
pollution emitted from the farms. 
One answer to the challenges 
posed by agricultural intensification 
is stricter regulations. Yet it is 
important to understand exactly how 
regulations affect farm operations.
For my senior thesis research in the 
Economics Department at Princeton 
University, I set out to investigate 
the factors that have led dairy farms 
to increase in size and intensity 
over the past few decades. Mainly, 
I wanted to examine the role of 
environmental regulations. Were 
they their job of limiting agriculture’s 
impact on the environment, or were 
they creating perverse incentives 
that were actually contributing to 
industrialization?
To answer this question, I tested 
the influence of state regulations on 
location, size and intensity decisions 
relating to dairy farms, controlling for 
other factors that could also affect 
these decisions, such as land cost 
and state gross domestic product. 
The results were worrying. Instead 
of preserving small farms and 
promoting biodiversity, state 
regulations encouraged farms to 
grow in size and intensity. The 
preliminary results indicate that, 
while regulations have no significant 
effect on where the farms chose 
to locate, they do positively affect 
the size and intensity of the farms. 
Specifically, a 1% increase in 
regulatory stringency meant a 
0.53% increase in farm size and a 
0.15% increase in intensity.
These results suggest a fundamental 
problem with current environmental 
regulatory policy: regulations 
designed to improve environmental 
outcomes create an incentive for 
industrialization, which harms the 
environment.
The reasons for these perverse 
incentives are not completely 
clear. Most likely, bigger farms are 
better able to pay the fixed costs 
of permits and fees, whereas small 
farms cannot afford these relatively 
high costs.
My research indicates that more of 
the same type of regulation will not 
stop agricultural industrialization, 
but rather will encourage it. So 
what can be done? For one thing, 
governments can institute smarter 
regulations that use market 
incentives to reward smaller farms 
and discourage intensification. 
On a personal level, all of us can 
use our market power to support 
small, environmentally conscious 
agriculture, especially by buying 
local and buying vegetarian.
By Jennifer Palmer, 
Princeton University
Cows per Farm ("Size") Trend over Past Two Decades
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Since 1980 the average size of dairy farms in the USA  has increased by 405% with 







Across the USA factory livestock farms 
are replacing the small family-run farms 
of the past.
gordonix/istockphoto





their job, or were they 
actually contributing 
to industrialization of 
agriculture?
Unintended consequences: the economics of the USA dairy industry
All over the world there are people 
who have dedicated their lives to 
safeguarding agricultural biodiversity 
and to using it to improve their 
lives and the lives of others. These 
are the Guardians of Diversity: 
individuals whose passion for 
diversity is helping—in small ways 
and large—to create a healthier, 
more food-secure world.
The Guardians of Diversity include 
Doña Adeleiva Castillo, who 
conserves 120 varieties of quinoa 
on her farm in the Peruvian Andes 
in memory of her son who died 
tragically in a motorcycle accident. 
They include well-known Japanese 
artist Mitsuaki Tanabe, who uses 
his art to communicate the urgent 
need for conserving wild rice and 
protecting the habitats in which it 
grows. They include Valeria Negri, 
a plant scientist at the University of 
Perugia in Italy, who has devoted 
her career to rescuing that country’s 
endangered crop diversity.
This year, Geneflow celebrates the 
lives of these and other guardians of 
diversity around the world. We hope 
that you find their stories as inspiring 
as we do.
A. Camacho/Bioversity International
The Guardians of Diversity
Doña Adeleiva Castillo de Gutierrez holds 
a plaque nominating her as Champion 
Custodian of Diversity. She was given the 
award for her quinoa collection, which 





Slimane Bekkay is a farmer 
in Ghardaia, Algeria. He is an 
expert in date palm and fruit tree 
cultivation. Bekkay has worked 
on many projects supporting the 
conservation of date palm diversity, 
a crop to which he is deeply 
committed. A major contribution he 
has made has been to the creation 
of a lexicon of date palm varieties. 
The lexicon explains the different 
terms used in Arabic, Mozabite and 
French to describe various parts of 
the date palm. It also provides an 
insight into the role of the date palm 
in Arabic and Mozabite culture, with 
Mozabite proverbs relating to date 
palm and poems in Arabic and the 
Mozabite language.
José Esquinas-Alcázar collected 
the seeds of nearly 400 varieties of 
melon as a young man in his native 
Spain. Today, these form the basis 
of the Spanish national melon 
diversity collection. For 22 years, 
he served as Secretary of the FAO 
Commission on Genetic Resources 
for Food and Agriculture until his 
retirement in 2007. While at FAO, 
Esquinas championed the concept 
of farmers’ rights and presided 
over the negotiation of the world’s 
first international seed treaty. 
Currently, he is Professor of Plant 
Production at the Polytechnic 
University of Madrid, Spain, as well 
as Director of Studies on Hunger 
and Poverty at the University of 
Córdoba, Spain.
Ismail Abdel Galil Hussein is an 
agricultural expert with over 30 
years of experience in Egypt and 
internationally. He established the 
Egyptian Desert Gene Bank in 1996, 
becoming its Chair in 2003. The 
Desert Gene Bank was recently 
selected by Bioversity International 
as a Centre of Excellence for the 
region because of its efficient 
operations and state of the art 
technology. Hussein has worked 
extensively on projects to promote 
the greater use of neglected plant 
species in the region and beyond.
Carlo Petrini founded the Slow 
Food Movement in 1986 in the 
wine country of the Piedmont 
region of Italy. The organization 
grew out of a protest against 
the opening of a McDonald’s 
restaurant in Rome, and has 
dedicated itself to the protection 
of traditional foods and agricultural 
biodiversity ever since. In 1989, 
Slow Food went international. 
Affiliates continue to spring up 
and today Slow Food has 100 000 




The International Day 
for Biodiversity this year 
saw seven ‘Guardians 
of Diversity’ from the 
Mediterranean region 
awarded for their efforts 
to conserve and use 
agricultural biodiversity 
in farmers’ fields and 
genebanks (see ‘Paying 
tribute to Guardians 
of Diversity in the 
Mediterranean,’ p. 1). Who 
are these Guardians and 
what have they achieved? 
Read on to find out.
As a young man, Esquinas-Alcázar collected 
seeds of nearly 400 varieties of melon.
















Hussein has helped breathe new life into 
desert crops.
Slow food 
Petrini turned his personal conviction into 
a global movement. Slow Food now has 
over 100,000 members in 150 countries.
Bioversity International
Bekkay has dedicated his life to studying 
and protecting date palms.
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Panagiotis Sainatoudis is the 
coordinator of Peliti, one of the 
most important non-governmental 
organizations in Greece, whose 
aim is to rescue and distribute 
local crop varieties to growers. 
Peliti (‘oak tree’ in the Pontic 
Greek dialect) also deals with the 
registration of native rural animals. 
To date, Peliti has collected roughly 
1500 varieties of vegetables and 
cereals and distributed them to 
approximately 50 000 amateur 
and professional farmers around 
Greece. Peliti also oversees an 
annual Pan-Hellenic Feast for the 
exchange of local varieties.
Antonio Onorati has been 
the President of the Italian 
development NGO Crocevia 
since 1988. He has been deeply 
involved in efforts to get each 
of Italy’s regions to adopt laws 
on local agricultural diversity. 
These laws aim to protect and 
promote traditional plant varieties 
and animal breeds in local 
farming systems as a legacy of 
the region. Since 1997, seven of 
Italy’s administrative regions have 
established such laws and five 
are currently discussing similar 
legislation.
Isabella dalla Ragione searches for 
forgotten local fruit tree varieties and 
species in Italy to rescue them from 
extinction using local knowledge and 
memories of lost flavours and tastes. 
Dalla Ragione and her father, Livio, 
started the association Archeologia 
Arborea 25 years ago with the goal 
of rescuing these forgotten trees. 
They visited abandoned properties, 
parish gardens and the orchards 
of monasteries. They looked at 
ancient agricultural manuscripts 
and artworks for clues. The result is 
a rich collection maintained on the 
dalla Ragione farm near San Lorenzo 
di Lerchi, in the Umbria region of 
Italy.
By Samuel Fox Krauss, 
Bioversity International
Watch the Guardians of Diversity 
video on YouTube: www.youtube.
com/watch?v=hJwi7sRabgo









Onorati works to defend the rights of 












Dalla Ragione poses with her late 
father, Livio, on their farm. Isabella 
searches for forgotten fruit trees to 





Sainatoudis safeguards the traditional crops that make Greece unique. To date, Peliti has 
distributed roughly 1500 varieties of crops to 50 000 farmers in Greece.
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The Soviet botanist Gregory Levin 
lived for over four decades at 
Garrigala, a remote agricultural 
station in Turkmenistan—an oasis 
of subtropical gardens and orchards 
tucked away in the Kopet Dag 
mountains, which tower over the 
Karakum Desert.
There, Levin developed and tended 
the planet’s largest collection of 
pomegranate varieties, as well as 
persimmons, walnuts, figs, olives, 
apricots, almonds, quince, peaches, 
figs and jujubes. With the break-
up of the USSR in the early 1990s, 
funding from Moscow evaporated. 
Levin knew his only chance for 
keeping Garrigala’s collections alive 
was to attract the world's attention.
In 2000, an international team of 
scientists visited Garrigala and 
worked with Levin to document the 
collections; until then, his records 
existed only in a few notebooks.
An American journalist, Anne 
Marie Ruff, accompanied the team 
and broadcast the message of 
desperation from the remote station, 
where it reached me in California via 
BBC World News. As a journalist and 
former teacher in Uzbekistan, I felt 
an immediate pull to help Levin. Two 
years later, I travelled to Central Asia 
to meet the fruit explorer, only to find 
myself forbidden to visit Garrigala. 
Levin and his wife Emma (a grape 
specialist) were gone, banished by 
the communist administration of 
Saparmurat Niyazov.
With no more than their modest 
belongings and scientific knowledge, 
the Levins moved from their home of 
40 years to Israel. The leadership of 
Garrigala fell to a Turkmen agricultural 
director with no budget who resorted 
to ripping out precious trees and 
replacing them with vegetable cash 
crops to sustain what remained of the 
compromised collections.
With the help of the Israeli Embassy 
in Washington, DC, I located Levin 
in Israel and encouraged him to 
write a memoir for my small press. 
In 2006, Floreant Press published 
Pomegranate Roads: A Botanist’s 
Exile from Eden. More than a 
memoir, Pomegranate Roads is a 
unique botanical, geographical, 
medical, even mythological history 
of Punica granatum—the original 
‘apple’ in the Garden of Eden, 
according to Levin.
Gregory Levin grew up in Leningrad—
now St Petersburg—and even as a 
small child, his love of plants earned 
him the nickname ‘little botanist’. 
During the siege and defence of 
Leningrad, in the terrible winters of 
1941–42, the Germans killed all of 
the adult males in Levin’s family. 
The population was starving and ill. 
Levin saved his mother from scurvy 
by boiling up pine twigs and adding 
crystals of lemon acid. He faced many 
adversities—poverty and quotas 
against Jews among them—to earn 
his doctoral degree and begin his 
life’s work as a roving plant explorer. 
In 1960, he settled in the VIR Turkmen 
Experimental Agricultural Station of 
Garrigala in Soviet Central Asia.
The rocky and inhospitable Kopet 
Dag mountains proved a rich 
environment. There, Levin explored 
remote valleys with unusual 
subtropical climates and indigenous 
flora and fauna, always following the 
trail that the great biologist Nickolai 
Vavilov had blazed with his theory 
of centres of origin of plant species. 
Vavilov and Levin believed that the 
Kopet Dag mountains and valleys 
between Central Asia and Iran were 
the centre of origin for pomegranate.
Levin’s fascination with Punica 
granatum diversity took him around 
the USSR, though he relied on others 
to send specimens from abroad 
because authorities denied him a 
passport. Despite restrictions and 
limited laboratory facilities, Levin 
published over 300 scientific articles. 
Foreseeing the end of the Soviet 
Union, he sent 60 of Garrigala’s 
best pomegranate varieties to Israel 
and to the USDA/ARS station at the 
University of California, Davis, where 
field botanist Jeff Moersfelder first 
quarantined and then propagated the 
cuttings.
From the first year they were 
introduced in a tasting, Levin’s 
‘California-grown’ pomegranates 
overwhelmed and amazed 
commercial growers, nurserymen 
and backyard gardeners with 
their range of flavours and soft-
seededness. Before, there were only 
‘Wonderful’ and ‘Eversweet’ varieties 
to choose from. Now, enthusiasts 
could order Central Asian cuttings 
from the USDA collection. A 2009 
catalogue advertising a sweet variety 
called ‘Desertnyi’ said it was from 
“from the Turkmenistan collection of 
world-famous pomegranate hybridist 
Gregory Levin.”
By Barbara Baer with 










To learn more about Dr Levin’s life 
and work, see Pomegranate Roads: 
A Soviet Botanist’s Exile from Eden by 
Gregory Levin (www.floreantpress.com); 
See also The Incredible Pomegranate, 
edited and written by Richard Ashton; 
and Pomegranate, a theoretical study 
by Gregory Levin, both of which are 
available at http://L3mpub.com.
Levin developed and 
tended the planet’s 
largest collection of 
pomegranate varieties
Gregory Levin: pomegranate roads
Gregory Levin with his wife, Emma in 
their garden in Garrigala, Turkmenistan. 
Levin dedicated his life to keeping the 
diversity of pomegranate alive. 
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You could argue that Daniel Debouck 
has one of the most important jobs 
in the world. As custodian of one the 
largest collections of crop diversity 
on the planet, he is responsible for 
66 000 unique bean, cassava and 
tropical forage materials, many of 
which no longer exist in farmers’ 
fields or in the wild.
“I’ve collected wild bean material 
from fields in Mexico and Central 
America that are now built-up 
areas in cities; the habitats have 
completely disappeared,” recalled 
Debouck. “I don’t believe that losing 
biological diversity benefits anyone.”
Drawn to biodiversity conservation 
while the concept was still in its 
infancy some 30 years ago, today 
Debouck is in charge of the Genetic 
Resources Unit at the International 
Center for Tropical Agriculture 
(CIAT) in Colombia. The enormous 
repository has already proven it 
can help breeders and geneticists 
develop crops with valuable traits 
such as disease and pest resistance 
and drought tolerance.
A combination of in situ and ex 
situ conservation ensures that 
the Unit protects seeds and other 
reproductive material from over 700 
plant species which many countries 
are unable to conserve themselves. 
Every year the Unit receives around 
6000 requests for seeds from 
research institutions around the 
world that are working to improve 
farmers’ crops. “I believe that one 
of the longest-lasting contributions 
you can make to society is the 
conservation and study of our 
biological heritage,” Debouck said.
And he is not afraid to put his 
principles into action. Debouck 
led a successful legal challenge to 
overturn the controversial ‘Enola 
Bean’ patent, which prevented 
farmers in Latin America from 
growing their traditional crop 
and threatened the work of plant 
breeders around the world. To date 
it is one of the best-documented 
cases of so-called biopiracy.
Recently Debouck has been 
concentrating on the ‘return travel’ 
of seeds: once they have been 
studied and documented they are 
given back to farmers. And with new 
accessions arriving daily, he has no 
doubt that there are still plenty of 
tantalizing secrets to unlock.
“There is much more to be 
discovered, and advances in 
genomics are helping us to find things 
that were completely unexpected. 
Each accession that comes to this 
genebank could be critical for the 
future progress of farmers, breeders, 
the food production sector and 
society as a whole.”
But he concedes that genebanks are 
not enough on their own: farming 
itself must be radically transformed. 
“For decades, agriculture has been 
pushed towards one single service—
food production for markets. All 
the other services it traditionally 
provided, such as soil, water and 
habitat conservation, have been 
lost. Agriculture must become ‘eco-
efficient’—this will involve payments 
for ecosystem services and the 
introduction of more crops and crop 
diversity into farmers’ fields. It’s a 
race against time, but it’s also a 
great opportunity to use science to 
change the world for the better.”
By Neil Palmer, CIAT






Debouck has one 
of the most important 
jobs in the world
Daniel Debouck is in charge of one of the largest collections of crop diversity on 
the planet.
Daniel Debouck: the genebank manager
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Maryam Imbumi’s passion for leafy 
green vegetables began with a 
stomach ache.
Maryam was only 3 years old when 
she complained to her mother of 
a sudden excruciating pain in her 
stomach. She was living with her 
family in a small rural village in 
Western Kenya, far from any clinic. 
Maryam’s grandmother prepared a 
special potion made from local wild 
greens and water and Maryam’s 
pain disappeared. This incident 
shaped the rest of her life.
Now an ethnobotanist, Maryam has 
made it her life’s mission to study 
and promote African leafy greens 
and provide evidence of their value.
“I grew up and went to school in 
Western Kenya, a region where the 
tradition of vegetable consumption 
is deeply rooted in local culture,” 
she said. Maryam’s family used 
plants from the wild and also grew 
many local vegetable crops on their 
farm. “As a girl, I learned from my 
mother and grandparents how to 
identify, pick and prepare dozens of 
vegetables for the family.”
Maryam also learned about the 
medicinal value of local plants from 
her grandmother. “Whenever my 
mother had a baby, my grandmother 
would tell me to prepare spider plant 
and she explained that this vegetable 
would help my mother produce 
milk.” Maryam is keen to find out 
the scientific reasons behind why 
the traditional foods she grew up 
eating contributed to the health of 
her family.
In 2008 Maryam was awarded the 
Japan International Award 2008 for 
Young Agricultural Researchers, 
allowing her to pursue further 
research work on the nutritional 
content of African leafy vegetables. 
The award specifically targets 
scientists under the age of 40 
involved in agriculture, forestry 
and fisheries-related fields. In her 
late 20s, Maryam is the youngest 
scientist ever to have won the prize.
By Cassandra Moore, 
Bioversity International
Based on ‘A herbal passion,’ by 
Bornice Biomndo, Daily Nation, 
Nairobi, Kenya, 20 November 2008
P. Maundu/Bioversity International
For more information, contact 
Elizabeth Obel-Lawson,  
Bioversity International 
e.obel-lawson@cgiar.org
Maryam has made it her 
life’s mission to study 
and promote African 
leafy greens and provide 
evidence of their value
Maryam Imbumi: a zeal for greens
Maryam Imbumi is working to provide 
scientific evidence of the nutritional and 




A tiny building with a tin roof in the 
heart of a small village in the Kitui 
district of eastern Kenya houses 
an unusual initiative: a museum 
dedicated to the bottle gourd, 
known by the Kamba people of 
Kitui as kitete. These gourds have 
long been used by the Kamba as 
containers for food, seeds and 
other local specialties such as 
beer and honey. They have also 
been used as beehives, musical 
instruments and masks as well as 
being consumed as food.
Kitete has long been an integral 
part of the traditional ways and 
culture of the Kamba. But the 
unstoppable march of plastic and 
glass across Africa threatens the 
vast diversity of bottle gourds with 
extinction. Not only is this loss 
having an impact on local culture 
and identity, it is also affecting 
seed storage and food security.
“The use by farmers of clay-sealed 
kitete containers to store seeds for 
planting is an effective practice for 
ensuring cheap and chemical-free 
conservation,” explained Yasuyuki 
Morimoto, scientist at Bioversity 
International.
A group of local women known as 
the Kyanika Women Group is working 
to reverse the loss of gourd diversity. 
With the help of Morimoto, the 
women secured funds that enabled 
them to embark on a bottle gourd 
collecting mission. They identified 
and collected as many different 
varieties of bottle gourd as they 
could from the Eastern and Coastal 
provinces of Kenya and planted them 
in their gardens. Jemimah Kimonyi, 
chair of the women’s group and now 
curator of the museum, donated a 
site for a gourd nursery. The result 
is an impressive little museum: the 
Kitete Demonstration Hut.
The building acts as a seed store, 
education building and visitor 
centre wrapped into one. Kimonyi 
explains that people can come to the 
museum and obtain seeds of local 
bottle gourd varieties or exchange 
seeds with the museum. There 
are educational activities to teach 
children the value of this special 
crop and its unique relationship to 
local culture and identity, as well as 
classes teaching them how to grow 
bottle gourds. The sale of plain and 
decorated gourds along with other 
memorabilia such as gourd t-shirts 
provides the women with a little extra 
income and some funds to finance 
the museum and its activities.
The museum has seen visitors from 
all over the world, but the group 
wants to do more. There are plans 
for internet marketing, and orders 
from Kenya and abroad for bottle 
gourd products are rising. In 2004, 
the group was awarded a trophy 
from the Kenyan government for 
the best community-based income-
generating project in Kenya. The 
award came with a piece of land for 
establishing a new community centre 
and shop in Kitui town. “Our focus is 
to shift the museum to a public place 
in Kitui town where we can expand 
our activities and enable local and 
foreign visitors to learn about our 
culture and work,” said Kimonyi.
By Cassandra Moore, 
Bioversity International
For more information, contact 
Yasuyuki Morimoto,  
Bioversity International 
y.morimoto@cgiar.org
Going to Kenya and want to visit the 
museum? Contact the Kyanika Women 
Group for more information: P.O. Box 165 
Kitui, Kenya. c/o Kyanika AIC Church.
The museum is located in Kyanika 
village, which is approximately 3 km from 
Kitui town and 180 km east of Nairobi.
Y. Morimoto/Bioversity International
Kitete (bottle gourd) has 
long been an integral part 
of the traditional ways and 
culture of the Kamba people
Joyce Mwia Katee, a member of Kyanika 
Women Group, eats her lunch from a 
gourd bowl. 



















The Kyanika Women Group.
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In 2006, a champion of coconut 
diversity, Roland Bourdeix, 
was invited to participate in an 
ecological survey of the solitary 
Society Islands atoll, Tetiaroa, 59 
km north of Tahiti. Considered one 
of the prettiest spots in the world, it 
is renowned for its bird islands and 
was leased for 99 years by the late 
actor Marlon Brando.
At the time of Bourdeix’s visit, 
Brando’s son, Teihotu, was the 
sole inhabitant of the atoll. Teihotu 
gave Bourdeix a fruit from what 
he believed was the last surviving 
horned coconut tree. In an attempt 
to keep it safe, he refused to reveal 
the palm’s exact location. Teihotu 
had been collecting seeds of the 
horned coconut and drying them as 
rare keepsakes. The sample he gave 
to Bourdeix had also been dried and 
could not be germinated. Bourdeix 
encouraged Teihotu to begin planting 
some of the seedlings on Tetiaroa 
instead of conserving them dry.
An eco-hotel was recently built on 
Onetahi, one of the islets that make 
up Tetiaroa. In talking with the hotel 
company earlier this year, Bourdeix 
discovered that the last surviving 
horned coconut palm had been felled 
during the construction of the hotel.
Bourdeix asked the hotel company 
and a local environmental NGO, 
Te mana O te Moana, to search for 
fallen horned coconuts or seedlings. 
Ten seedlings were eventually found 
and transferred to a nursery, so 
although the last horned coconut 
palm is dead its genes continue 
to survive. A Tetiaroan islet will be 
replanted with its progeny.
Bourdeix will soon launch a project 
with the Coconut Genetic Resources 
Network (COGENT), Bioversity 
International and the Global Crop 
Diversity Trust. The project articulates 
a new conservation strategy: planting 
single coconut varieties in 50 isolated 
sites, including on small islands, for 
both conservation and breeding. 
He aims to conserve the minimum 
representative diversity with 25–30 
traditional varieties, each in two 
places to ensure safe duplication and 
seednut multiplication. Geographical 
remoteness ensures the isolation 
needed for maintaining the genetic 
purity of the trees, beyond reach 
of contaminating pollen from other 
varieties. Although initial set-up 
costs may be high, overall seednut 
production costs and supply 
delays will be reduced. Bourdeix 
emphasizes that conservation is 
often best achieved by linking local 
people, places and diversity, as many 
legal and anthropological issues 
need to be accommodated.
Brando’s family has recently made 
five islets from its Tetiaroa atoll 
available for these conservation 
efforts. A different Tahitian variety will 
be conserved on each. “Only 45 more 
sites to find!” said Bourdeix, claiming 
that, for conservation purposes, 
Tetiaroa Island could become as 
emblematic as the Seychellois Vallée 
de Mai on Pralin Island, where the 
famous Coco de Mer thrives.
Roland Bourdeix has a lifetime’s 
professional experience with coconut 
diversity. His personal blogs present 
a highly creative ‘diversity lover’ with 
wide-ranging interests and a prolific 
literary output, including an acclaimed 
guide on coconut varieties.
From 1986 to 2000, Bourdeix 
worked at the Marc Delorme 
coconut research station in Côte 
d’Ivoire. Since 1995, he has led 
collecting missions in more than 20 
tropical countries. Starting in 2003, 
he worked for the development-
oriented agricultural research group, 
Centre de coopération internationale 
en recherche agronomique pour 
le developpment (CIRAD) in the 
genetic resources and social 
dynamics research unit, and then at 
the Centre d’écologie fonctionnelle 
et évolutive in Montpellier, 
France. In recognition of his long 
dedication to coconut conservation, 
Bourdeix was recently awarded 
an Honorary Research Fellowship 
with Bioversity’s Commodities for 
Livelihoods programme.








For more information, see 
Dr Bourdeix’s blog: diversiflora.
blogspot.com/
Bourdeix discovered that 
the last surviving horned 
coconut palm had been 
felled during construction 
of an eco-hotel
Roland Bourdeix: coconut champion


















Author Angela Kepler does more 
with bananas than just study and 
write about them. The kitchen 
counter in the house she shares with 
her husband Frank Rust in Hawaii is 
filled year-round with bananas from 
their garden. In addition to eating 
them raw, she loves experimenting 
with different ways of cooking them. 
At one point she tried her hand at 
making flour with the fruit but had 
to give up. There are simply not 
enough hours in a day to be a full-
time scientist and conservationist 
as well as a self-sufficient gardener 
looking after 150 fruit trees. And 
now that her work on bananas 
has earned her a place in the 
advisory group set up by Bioversity 
International to standardize the 
taxonomy of bananas, Kepler also 
has to field requests about bananas.
Kepler and Rust began turning their 
garden into a sanctuary for rare 
banana varieties some 8 years ago, 
when the University of Hawaii Press 
asked Kepler, the author of 18 natural 
history books, to write a book on the 
bananas of Hawaii. A New Zealander, 
she first went to Hawaii in 1963 on 
a foreign student scholarship and 
returned in the 1970s for a 12-year 
stint, after which she continued her 
career as a Pacific ecologist from her 
base on the USA mainland.
Back in Hawaii, Kepler met Rust, 
her future husband and a writer and 
research assistant. A biochemist by 
training, Rust worked for 12 years 
at the Savannah River National 
Laboratory in South Carolina, USA. 
He left to manage his own ranch for 
30 years before moving to Hawaii, 
where he accompanied his wife in 
her search for Hawaiian bananas.
The Pacific is the domestication 
centre of two groups of Musa 
cultivars believed to have originated 
in the New Guinea area: the 
Pacific plantains, which are further 
subdivided into three subgroups—the 
Maoli, Popo’ulu and Iholena—and Fe’i 
bananas, which constitute a separate 
lineage from the other known banana 
cultivars. Representatives of these 
groups are believed to have reached 
Hawaii between the 3rd and 12th 
centuries with settlers from what is 
now French Polynesia. Today, they 
have been largely displaced by more 
recently introduced cultivars.
“Our field work uncovered banana 
plants that had been planted by 
ancient Hawaiians along streambeds 
and other suitable forest spots 
in what are now State reserves,” 
explained Kepler. They had been 
planted as emergency food in case 
people were forced to take refuge in 
the mountains. At the beginning of 
the 20th century, labourers building 
ditches to irrigate sugar cane fields 
did a similar thing, planting traditional 
Hawaiian bananas on the mountain 
slopes where they were working to 
supplement their meagre rations.
Kepler adds that most of the 19 
varieties they found are rare, with 
some represented by only a few 
plants. Promoting their cultivation in 
gardens and farmers’ fields would 
help revive these heirloom plants. 
However, encouraging people to 
share offshoots risks introducing the 
deadly bunchy top virus to virus-free 
areas. The solution is to multiply 
tissue-culture plants that have been 
certified virus-free. Only when this 
is done will Kepler and Rust say 
“mission accomplished”.
By Anne Vézina, 
Bioversity International
For more information about 
Angela and Frank’s work, contact 
akk@pacificwideconsulting.com
Kepler and Rust began 
turning their garden into a 
sanctuary for rare banana 
varieties some 8 years ago
Angela Kepler and Frank Rust: living with Hawaiian bananas
A. Vézina/Bioversity International 
Angela Kepler and her husband, Frank 
Rust, pose in their garden in Hawaii in front 
of a wild species of banana (Musa laterita). 
A. Kepler
'Manini'—a Hawaiian banana variety—is 
now being safely conserved in Hawaii's 
Kahanu and Maui Nui botanical gardens.
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Mitsuaki Tanabe uses his art to 
communicate the urgent need for 
conserving wild rice and protecting 
the habitats in which it grows.
For the past 20 years, Tanabe has 
been creating sculptures on a single 
motif: a grain of wild rice. This is no 
ordinary grain of rice but the ancestor 
of today’s cultivated rice, which is 
believed to have existed for no less 
than 10 000 years. Wild rice is a water 
plant, which lives in wetlands and 
shallow bodies of water. This habitat 
is rapidly being lost as a result of 
economic development.
“When I first encountered wild 
rice 20 years ago, I was inspired 
immensely as an artist,” said 
Tanabe. “I learned from scientists 
about wild rice and its habitats 
and I wanted to do what I could to 
make the situation better. I wanted 
to create artworks to make a strong 
visual impact on people and to 
inspire them to learn about the 
importance of biodiversity.”
Tanabe’s interest in wild rice came 
from reading a book on the subject. 
“When I was looking for a motif, I 
happened to read a book on wild rice. 
I knew the importance of biodiversity, 
but I was shocked when I learned 
how difficult it is to conserve the 
habitats of wild rice in the reality of 
economic development,” he said.
Intrigued by the plight of wild rice, 
Tanabe set out to learn more. A visit 
to the National Institute of Genetics 
in Mishima, Shizuoka Prefecture, 
Japan, where wild rice was being 
cultivated for research purposes, 
piqued his artistic interest in the crop.
“The wild rice plants looked so 
different from those I was familiar 
with. They have a long whisker and 
thorn-like projections on the surface 
of the grains. I heard that sparrows 
cannot pick out the seeds because 
of those projections.”
Tanabe travelled to Thailand and India 
visiting habitats of wild rice to learn 
more. Finally in 2002, at the initial 
International Conference on Wild 
Rice in Kathmandu, Nepal, Tanabe 
exhibited his first work: a drawing of 
a single shoot of wild rice, 9 metres 
long and 1.3 metres wide. The work 
was received with much acclaim.
Tanabe has given the International 
Rice Research Institute a 7.5 tonne 
sculpture of a rice seed for its 
Riceworld Museum. And on 1 April 
2008, his latest work, ‘A Seed of 
Wild Rice MOMI-2008,’ was installed 
by the Global Crop Diversity Trust at 
its headquarters in Rome, Italy. The 
stainless steel sculpture is 9 metres 
long and weighs about 250 kg.
“A work of art that makes people 
think again about something they 
thought they knew well – such 
as a grain of rice – can reinforce 
the Trust’s message,” said Julian 
Laird, Director of Development and 
Communications at the Global Crop 
Diversity Trust. “Crop diversity is a 
subject with which people are familiar 
on a subconscious level—we all buy, 
cook and eat different varieties of 
different crops,” he said. “But we do 
not necessarily think about how so 
many varieties exist, or why. Crop 
diversity is one of our most important 
natural resources—but it is in danger 
because it is poorly appreciated and 
thus taken for granted.”
By Cassandra Moore, 
Bioversity International
Adapted from ‘Art and life in a grain 
of rice,’ by Yoko Hani, the Japan 
















“I wanted to create 
artworks to make a strong 
visual impact on people 
and to inspire them to learn 
about the importance of 
biodiversity”
Mitsuaki Tanabe: rice art
Cary Fowler, Executive Director of the Global Crop Diversity Trust, with Japanese 
















Mitsuaki Tanabe, poses next to the stainless steel rice sculpture he donated to the Global 




Across the Andean region of Peru, 
a few remarkable individuals are 
doing humanity a great service 
by safeguarding the diversity of 
traditional crops.
In the harsh, sometimes unforgiving, 
climate of the Andes the service 
performed by these individuals is 
vital for ensuring the future of food 
production, particularly as climate 
change begins to take its toll. They 
have taken on the task of conserving 
an enormous genetic heritage, often 
in their own fields and for no other 
reason than an understanding of 
the value of this resource to their 
communities. Doña Adeleiva Castillo 
de Gutierrez is one such person. 
This is her story.
Doña Adeleiva is a gentle woman 
with an efficient way about her. She 
and her husband work the land 
with the help of their two daughters 
and son. On their farm in a small 
village near Puno, they conserve 120 
varieties of quinoa, a highly nutritious 
traditional grain that can thrive even 
in the harsh conditions of the Andes. 
In her house, Doña Adeleiva arranges 
jars and colourful cloth bags filled 
with the seeds of local varieties of 
quinoa. In her fields, row upon row of 
the nutritious plant extend across the 
land in a vast sea of colour.
Doña Adeleiva´s collection was 
started by her son, who died 
tragically in a motorcycle accident 
a few years ago. He established the 
collection with the help of the Center 
for Research on Natural Resources 
and the Environment (CIRNMA), a 
local NGO, and the family have been 
managing it ever since in his memory.
The family has won awards at various 
diversity fairs. “Social prestige is 
often worth more than money in 
traditional societies,” explained 
Stefano Padulosi, a senior scientist 
at Bioversity International and 
coordinator of a project that works 
closely with Adeleiva´s community. 
“Recognizing the role played by 
farmers as guardians of local diversity 
is a powerful way to reinforce the 
self-esteem of community members 
and thus to contribute towards a 
self-sustaining and virtuous circle for 
on-farm conservation.”
When asked about their incentive 
for conserving quinoa diversity, 
Doña Adeleiva said it was to keep 
the memory of her son alive and 
to continue the important work 
he began for the benefit of their 
community.
On a recent visit, researchers asked 
Doña Adeleiva if they could take her 
photograph. Unfazed, she posed 
with a plaque reading ‘Champion 
Custodian of Diversity’ as her family 
proudly gathered around her.
By Cassandra Moore, 
Bioversity International
For more information, contact 
Stefano Padulosi,  
Bioversity International 
s.padulosi@cgiar.org
Quinoa is a highly 
nutritious traditional 
Andean grain that can 
thrive even in the harsh 
conditions of the Andes


















Doña Adeleiva Castillo de Gutierrez 


















Doña Adeleiva laying out boxes of seed from her quinoa collection. The family 
conserves more than 100 varieties of quinoa.
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In March 2008 the National Institute 
of Research in Public Health in 
Bamako, Mali organized a ceremony 
in honour of Tiémogo Bengaly, head 
of the village of Missidougou, Mali, 
and a traditional healer. The text on 
the plaque given to Tiémogo read 
“To Tiémogo Bengaly for making 
his knowledge on the medicinal 
properties of anti-malarial plants 
freely available to the population 
of Mali and for having participated 
in research to establish the use of 
medicinal plants for the treatment 
of non-complicated malaria at the 
village level.”
For years, Tiémogo has been 
treating malaria sufferers in his 
village with a local plant, Argemone 
mexicana, or prickly poppy. The 
amazing rate of recovery of his 
patients attracted the interest of a 
group of researchers investigating 
traditional health-care practices in 
Mali, who decided to investigate the 
plant further, with Tiémogo's help.
Between 2002 and 2006, a Malian 
NGO, Aidemet (Aid to Development 
of Traditional Medicine), in 
collaboration with the Department of 
Traditional Medicine of the National 
Public Health Research Institute 
(INRSP) in Mali and the Swiss NGO, 
Antenna Technologies, carried 
out research to determine the 
effectiveness of prickly poppy in the 
treatment of malaria.
An epidemiological survey showed 
that the use of prickly poppy was 
always associated with a positive 
therapeutic outcome. In vitro 
laboratory tests also showed that 
extracts of prickly poppy inhibited 
Plasmodium falciparum, the parasite 
responsible for malaria. Later, 
toxicity studies confirmed the plant’s 
harmlessness.
In 2005, another study was carried 
out in the village, in partnership 
with Tiémogo, to evaluate the use 
of prickly poppy in the treatment of 
simple malaria. The results of the 
study were particularly encouraging 
for children over the age of 5, with 
89% of those treated with the plant 
showing signs of recovery.
In 2006, another study was 
conducted in the village to compare 
the effectiveness of Tiémogo’s 
traditional malaria treatment with 
the artemisinin-based combined 
therapy treatment usually employed 
in conventional medicine. No 
statistically significant differences 
were found between the two groups.
Based on these results, the 
Department of Traditional Medicine 
of the INRSP decided to develop 
an improved medicine based on 
the plant. When the head of the 
department asked Tiémogo Bengaly 
what compensation he wanted for 
allowing the use of his formula, his 
answer was “I don’t want money, 
because God gave us the plants to 
take care of our people. I only ask 
that the memory of my name be 
transmitted.”
Thanks to Tiémogo, prickly poppy, 
previously dismissed as merely a 
weed, is now highly appreciated 
and carefully protected. Farmers 
are beginning to grow the plant and 
people from surrounding villages 
collect and spread the seeds in 
order to encourage the plant to grow 
more widely.
By Sergio Giani, Aidemet
M. Willcox/RITAM
For more information, contact 
aidemet@sotelma.net.ml 
or visit the Aidemet website:  
www.aidemet.org
The amazing rate of 
recovery of Tiémogo’s 
patients attracted the 
interest of a group of 
researchers
Tiémogo Bengaly: fighting malaria with local plants
Traditional healer, Tiémogo Bengaly, poses 
with miracle plant prickly poppy. The 
plant has been found to be as effective 
in treating the symptoms of malaria as 
the standard artemisinin-based treatment 
usually employed by doctors.
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Joaquim Dantas is a young farmer 
from Rio Frio, a small village in the 
mountains of north-west Portugal. 
Over the past few years, Dantas has 
helped to transform the lives of the 
inhabitants of this remote village by 
bringing back a traditional variety 
of maize and the cultural traditions 
associated with it.
Dantas partnered in a project 
led by the Banco Português de 
Germoplasma Vegetal to promote 
the on-farm conservation and 
use of crop diversity. Through the 
project he helped reintroduce maize 
landraces—once collected in that 
region and maintained in the national 
genebank—into cultivation and led 
an initiative to restore an abandoned 
watermill for processing the grain. A 
traditional oven was built to bake a 
type of maize bread known as brôa 
using traditional recipes collated 
during the course of the project. 
Dantas also runs a one-day brôa 
baking course, which is in very high 
demand.
Brôa is regaining popularity and 
the bread-making process (from 
production to processing and baking) 
has become a tourist attraction in 
itself. For example, tourists can take 
part in trekking circuits associated 
with the process. This includes 
visits to the fields where the maize 
is grown, to the watermill where the 
grain is processed and finally to the 
restored building where the bread 
is baked in a traditional wood-fired 
oven and sold.
The traditional brôa de milho was 
recently included by the Slow Food 
Foundation in its catalogue of quality 
foods. Every year, the Slow Food 
Foundation University organizes study 
tours for its students to this region 
to observe the on-farm conservation 
and use of traditional maize varieties.
By Eliseu Bettencourt 
Instituto Nacional dos 
Recursos Biológicos 
(currently on leave of absence) 
and Ana Maria Barata, 
Banco Português de 
Germoplasma Vegetal








Brôa is regaining popularity 
and the bread-making 
process has become a 
tourist attraction
Joaquim Dantas has helped bring back 
a traditional variety of maize to farms in 
north-west Portugal.





Thanks to Joaquim Dantas, people in the village of Rio Frio in Portugal can once again 
enjoy their traditional maize bread.
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The Etruscan town of Blera in the 
province of Viterbo, Italy, is steeped 
in history. An Etruscan aqueduct 
used to bring water to the people 
of this small village and irrigate 
the terraced home gardens they 
cultivated along the walls of the steep 
rock on which it is situated. Until a 
few years ago, home gardens could 
still be found along the terraced 
walls of the rock. But as the local 
population gradually migrated to 
larger towns and cities, the gardens 
were abandoned. Brambles and 
briers grew in their place, blocking off 
the paths and causing landslides.
Marina Pellico and Marco Valenza, 
and their friends Alessandra Ferranti 
and Claudio Giovannini, decided to 
bring back the abandoned gardens 
of Blera and in so doing promote 
the restoration of this dilapidated 
cliff. They collaborated with the 
University of Tuscia at Viterbo to 
establish the gardens.
The aim is to recreate the feel of the 
original gardens by growing a variety 
of local fruits and vegetables. The 
vegetables are grown using strictly 
organic farming methods, restoring 
the age-old agricultural traditions 
of the village. Any surplus produce 
is sold locally. Although the friends 
cannot commit full time to the 
project, they are already growing over 
a dozen local varieties of vegetables.
Cleaning up the piece of land where 
they set up the garden was a major 
effort and required digging down 
50 cm to get rid of the weeds and 
roots that are slowly destroying the 
rock on which Blera stands. As they 
prepared the land, Marco and Marina 
discovered some Etruscan caves with 
the remains of the original hydraulic 
system that used to irrigate the fields.
Marco recently planted some seeds 
of a traditional variety of tomato that 
has exceptionally tasty fruits. The 
seeds were from a variety he used to 
grow in his own garden and that he 
feared had been lost forever. “After 
a heavy hail storm one year, all the 
harvest was lost. I thought that I had 
lost that variety forever because I 
had not kept any seeds. Recently, I 
found an old jar in the garage; luckily 
my mother had saved some seeds 
from the previous year. They were 
very old but, to my joy, some of them 
sprouted,” said Marco. Marco and 
Marina are looking for more seeds of 
crops that are typical of the Tuscia 
region to plant in their garden.
By Ewa Hermanowicz, 
Bioversity International
For more information, contact 
lunisulmignone@vodafone.it 
or visit the Luni Cultural Association 
website (in Italian):  
www.associazioneculturaleluni.it
The aim is to recreate 
the feel of the original 
gardens of Blera
Marina Pellico and Marco Valenza: restoring the forgotten gardens of Blera
Marco Valenza at the entrance to the garden he and his friends are restoring on the 




Valeria Negri, professor and plant 
scientist at the University of Perugia, 
Italy, has devoted her life to the 
study and conservation of Italy’s 
crop diversity. Over ten years ago, 
Negri travelled around central Italy 
with a team of students to find out 
which crops people were growing 
on their farms and in their gardens. 
Negri and her team went from 
household to household talking to 
people and making note of what they 
were growing. Much to their alarm, 
when they returned several years 
later to ask for sample seeds of the 
varieties, they discovered that one-
third of the plants were no longer 
being cultivated.
Geneflow caught up with Negri to 
find out more about the challenges 
facing Italy’s traditional crop varieties 
and to learn more about her efforts 
to safeguard the future of Italy’s crop 
diversity.
How did you become 
interested in the conservation 
of crop diversity?
When I was a little girl I was already 
very concerned about the loss of 
diversity in nature. Later, while I 
was studying at the Agricultural 
Faculty of the University of Perugia, 
I discovered that the diversity of 
agricultural crops was also rapidly 
disappearing. My training as a 
geneticist and plant breeder made 
it easy for me to understand how 
important crop diversity was for 
obtaining high-yielding varieties 
but it also made me aware of 
how these same plant breeding 
activities contributed to reducing 
the valuable pool of genetic diversity 
of agricultural crops. Traditional 
crop varieties have been (and still 
are) the basic material for breeding. 
But after they are used to breed 
higher-yielding, improved crops 
these local varieties are often simply 
forgotten about and a lot of them 
disappear. Later, I was hired to 
work as Professor of Plant Genetic 
Resources at the Agricultural Faculty 
of the University of Perugia and so 
had the opportunity to combine my 
personal interests with my research 
and teaching activity.
What would you say are the 
biggest challenges facing 
the conservation of Italy’s 
traditional varieties?
Certainly the great success of 
modern varieties in terms of yields 
has led many people to consider 
their household heritage varieties 
as less useful, in favourable 
environments at least. In harsher 
environments, traditional varieties 
that are locally adapted may perform 
better than modern varieties. 
So there is the general idea that 
modern varieties are better than 
heirloom varieties, although it is not 





“Please teach your children 
that they are part of nature 
and that they depend on it”
Valeria Negri has devoted her life to protecting Italy's heritage of crop diversity.
Valeria Negri: rescuing Italy’s heirloom varieties
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than yield—such as quality of the 
product obtained or tolerance to 
harsh conditions—are taken into 
account. However, I would say 
that demographics are the main 
constraint facing the continued 
cultivation of heirloom varieties.  
The majority of heirloom varieties are 
grown solely for private consumption 
and mostly by elderly farmers and 
this puts them at serious risk of 
extinction. The few young people 
remaining in the country are only 
partly employed in agriculture and 
they find it more convenient to buy 
seeds of modern varieties from the 
market rather than spending the time 
and effort needed to produce their 
own seed. Lack of skill is another 
constraint, since younger farmers 
often lack the training and knowledge 
about the techniques needed to 
reproduce seeds, such as grafting. 
These factors make it difficult for the 
cultivation of traditional varieties to 
continue, let alone to increase.
Do you grow any traditional 
Italian crops in your garden? 
If so, which ones and why?
There are many traditional 
varieties of crops in my garden. 
We grow garlic, broccoli, pea, 
tomato, common bean, beta, rape, 
artichoke, salad, as well as apricots, 
apples, cherries, peaches, plum 
trees and various aromatic herbs. 
Some of the varieties we grow are 
heirloom varieties handed down 
from my husband’s family. We 
also grow heirloom varieties given 
to us by a local Umbrian farmer. I 
have been reproducing the seed of 
horticultural crops each year since I 
moved to the countryside about 20 
years ago and now consider them 
my own family heirloom varieties.
It is a bit messy in the house when 
all the seeds are spread out to 
dry so that they can be harvested 
and prepared for the next sowing 
season, but I don’t mind. These 
varieties taste better than most 
of the commercial varieties of the 
same crops. You know, Italians like 
good food…
Not much water is available in the 
summer, the soil is heavy and the 
exposure is north. Really not the best 
conditions for horticulture! Under 
these unfavourable conditions my 
traditional varieties perform better 
than some of the modern varieties I 
can find on the seed market.
Which is your favourite food 
crop and why?
I very much like tomatoes in all 
their forms of preparation (sauces, 
salads etc.) and so I grow three 
different heritage varieties of 
tomatoes each year. I share them 
with some local gardener friends 
who appreciate them too.
Are there any fruits or 
vegetables that you used to 
eat when you were a child 
that have now disappeared?
When I was a child I remember 
there was a type of courgette that 
was sold in the market in Florence, 
where I used to live. This courgette, 
I remember, used to melt in your 
mouth and had a juicy, sweet 
taste. I can still recall that taste, 
even after so many years! I have 
been looking for something similar 
among the local varieties I have 
come across in the course of my 
work, but unfortunately without 
success up to now.
What would you consider 
your greatest achievement?
If I have any, perhaps to have raised 
some interest in heritage varieties, 
the importance of their diversity for 
future needs, the role they can play in 
sustaining local economies and their 
need for rescue.
Do you have any message 
you would like to share with 
our readers?
It is not a message, but rather 
an invitation. Please teach your 
children that they are part of nature 
and that they depend on it. And if 
you are a gardener yourself, teach 
them to maintain the garden and 
to reproduce the seeds of the 
plants you like best and encourage 
them to teach their children to 
do the same. This will help us to 
conserve diversity for the benefit of 
generations to come.






Seeds of Negri's landraces.
For more information, contact 




To most of us, nettles are 
bothersome weeds that have a nasty 
habit of stinging us when we are out 
walking or doing some gardening. 
But to chef Claudio Bincoletto nettles 
are an exquisite food that can boost 
the flavour of soups, omelettes 
and stews. In fact, nettles are very 
nutritious, and are an excellent 
source of calcium, magnesium and 
iron as well as a range of vitamins. 
And importantly, once you cook 
them, they no longer sting.
Bincoletto attributes his passion 
for wild edible plants to his 
upbringing on a farm in the Venetian 
countryside in Italy. Early on, he 
developed an interest in foraging 
for what were then considered to 
be weeds, such as hop shoots 
and nettles. When he was older he 
began growing the "weeds" on his 
farm and supplying them to local 
restaurants and herbalists.
During his army service Claudio took 
a course on preparing emergency 
foods for army troops. Here he 
learned, among other things, about 
the important role that wild plants 
have played as a source of food and 
nutrition for armies and as a source 
of material for making uniforms. 
During the First World War, for 
example, British army uniforms were 
dyed using nettle extracts.
Eager to take this interest further, 
Claudio moved to the UK, where 
he attended a course on food 
history at Kew Gardens. Since 
then he has worked as a chef 
and expert in wild foods, sharing 
his knowledge of ethnobotany 
and herbal traditions in cookery 
with restaurants and agricultural 
colleges and spreading the word 
about the value of biodiversity. This 
work has brought him into contact 
with international organizations 
and global movements seeking to 
raise awareness of the importance 
of agricultural biodiversity, such as 
Slow Food, the Eden Project and 
Bioversity International.
Claudio has also used his 
knowledge of wild plants to 
collaborate with rehabilitation 
centres in the UK that use foraging 
and gardening as complementary 
therapies for former drug and 
alcohol addicts and for the 
treatment of depression.
“Biodiversity is vital for ensuring 
the health and sustainability of our 
environment,” said Claudio. “But 
it is also a vital part of our culture 
and culinary heritage and should be 
enjoyed at every meal.”
What are Claudio´s favourite wild 
plants? Hops, nettles and white 
campion.







For more information, contact 
Claudio Bincoletto 
luppolo@tiscali.co.uk
Nettles are an exquisite 
food that can boost 
the flavour of soups, 
omelettes and stews.
Claudio Bincoletto: the wild side of food
Claudio Bincoletto is a chef, an 
ethnobotanist and a forager with a 
passion for wild edible plants.
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Over 2000 years ago, the Mayan 
civilization made a discovery that 
would change history: cacao. Over 
time, Theobroma cacao, which 
roughly translated means ‘the food 
of the gods,’ went from being the 
main ingredient in a bitter, spicy 
concoction enjoyed by the ancient 
Mayans to become the sweet-tasting 
chocolate we know and love today.
Chocoholics owe a lot to the work 
of the late Basil Bartley, plant 
geneticist and cacao specialist. 
Bartley dedicated his life to the study 
of cacao diversity. His pioneering 
research has paved the way for 
recent advances in molecular biology 
research, which show promising 
sources of cacao disease resistance 
and control, as well as other traits to 
improve yield and quality.
Today, the world’s supply of 
chocolate depends on the work of 
some 10 million smallholder farmers 
who produce 95% of the 4 million 
tonnes of cacao beans harvested 
each year, worth around US$4 billion 
(see ‘World Bank invests in hunt for 
super-chocolate,’ p. 17).
Cacao farmers face many challenges. 
Pests and diseases take up to a 
third of the crop each year and small 
growers cannot afford the high cost 
of chemicals needed to protect their 
harvest. As a result, many farmers are 
forced to abandon cacao cultivation, 
threatening the diversity on which 
future breeding efforts depend.
For many years, Bartley worked with 
the cacao team at Imperial College, 
Trinidad, publishing widely on cacao 
genetics, especially on witches’ 
broom, a widespread disease of 
cacao and one of the main threats 
to the cacao industry today. Here 
he nurtured postgraduate talent, 
developed linkages with cacao 
programmes in South America and 
continued to build up the large 
collection in Trinidad, one of the two 
most important cacao collections 
in the world (the other is located in 
Costa Rica). In the mid-1960s, he 
facilitated a large-scale transfer of 
genebank material from Trinidad to 
Nigeria (then to Ghana and Malaysia) 
via intermediate quarantine at 
Kew, UK. This material remains 
the backbone of cacao breeding 
programmes in these countries.
In 1971, Bartley left Trinidad and 
became cacao advisor to São Tomé 
and Principe before being contracted 
by the Inter-American Institute 
for Cooperation in Agriculture to 
work with the Comissão Executiva 
do Plano da Lavoura Cacaueira 
(CEPLAC) in Brazil as an advisor on 
their cacao improvement programme. 
Brazil is a vital reservoir of cacao 
biodiversity. Here Bartley made a 
huge impact on the conservation of 
Brazilian genetic resources, guiding 
the establishment of a new cacao 
genebank at the Centro de Pesquisas 
do Cacau in Bahia, and drafting an 
action plan for collecting, conserving 
and characterizing Amazonian 
cacao germplasm. His contributions 
resulted in the establishment of 
the Brazilian Amazon Genetic 
Resources Programme and an 
extensive genebank at Belem, known 
as the Basil George David Bartley 
Collection and located at the Estação 
de Recursos Genéticos do Cacau, 
based at CEPLAC in Marituba, Brazil.
A cacao connoisseur, Bartley had 
a phenomenal memory for cacao 
phenotypes, as well as a lifetime 
collection of invaluable notes about 
cacao diversity. Numerous cacao 
researchers have benefitted from 
Bartley’s life-long commitment to 
cacao and countless farmers have 
profited from his efforts to improve 
the production and resilience of the 
crop. Not only did Bartley guard the 
cacao breeders’ treasury, he enriched 
it materially and greatly improved our 
understanding of this delicious crop.
By Vincent Johnson, 
Bioversity International
Adapted from ‘In Memoriam: 
A tribute to the great cacao 
scientist, Dr. Basil Bartley, 
1927–2008’ by Dr Rob Lockwood, 
International Group for the Genetic 
Improvement of Cacao (Ingenic) 
Newsletter, February 2009.
For more information, see 
Bartley B. 2005. The Genetic Diversity 












The world’s supply of 
chocolate depends on the 
work of some 10 million 
smallholder farmers
The late Basil Bartley (center), cacao scientist and connoisseur, poses with members of 
his team outside the Basil George David Bartley cacao genebank in Marituba, Brazil.




Patricia Shanley, senior scientist at 
the Center for International Forestry 
Research, Indonesia, and co-author 
of the ‘Fruit Book’ (see Geneflow 
2005, ‘Fruit Book helps Brazilian 
communities understand the 
value of their forests,’ pp. 7–8)—a 
unique publication designed to 
show Amazonian communities the 
comparative worth of their trees—
profiles three farmers who inspired 
her award-winning work.
Señhor Mangueira Brito: how 
to save a forest
“When I arrived from downriver 20 
years ago, I owned the shirt on my 
back, a machete and a rifle. I traded 
my rifle for 50 hectares of forest. I 
am the only one with a forest now,” 
said Mangueira Brito.
Mangueira, his wife Maria and their 
five children live on the Capim 
River, a tributary of the Amazon 
in Brazil. They own a few tools, a 
canoe, pots and hammocks. When 
they arrived from downriver, the 
area was brute forest. Except for 
Mangueira’s 50 hectares, much of 
the region is now logged and burnt. 
Mangueira’s family is the only one 
to have resisted the logger’s offers 
of quick cash.
Unlike his neighbours, when 
loggers approached with cash in 
hand offering a couple of dollars 
for bacuri and other fruit-bearing 
trees, Mangueira and his family 
calculated the trade-off. They 
counted and weighed the fruits, 
game and fibres they routinely 
collected from their forest and 
found that in one decade they 
consumed over 14 000 fruit from 
just three species of trees. No 
deal! Instead of selling his trees, 
Mangueira now sells juice from the 
bacuri tree, with one fruit producing 
five glassfuls, each for 25 centavos 
(approximately 14 US cents).
Mangueira also owns a small plot 
of land on which he plants manioc, 
corn, beans, bananas and rice. He 
plants whatever seeds or seedlings 
he can find: acerola (a tropical fruit-
bearing shrub), cupuacu (closely 
related to cacao and native to the 
Amazon), coffee, cacao and timber 
trees. These crops, the fruits he 
harvests and the fish and game he 
captures sustain the family.
Mangueira credits his farm and 
forest for saving his life. To treat 
his diabetes, Mangueira drinks a 
deep red, bitter tea made from the 
bark of the uxi amarello tree every 
day. To heal his broken arm, he 
fashioned a cast out of the white 
latex of the manilkara tree. One day 
Mangueira and his dog were bitten 
by a snake. The dog died instantly 
and Mangueira crawled home, 
hallucinating. For one month he lay 
in his hammock while Maria fed him 
various teas and administered other 
treatments prepared with materials 
gathered from their forest. Although 
the snake bite has left him crippled 
in one leg, he lived to tell the tale of 
how the forest saved his life.
Señhor João Brito: how to 
build a forest
Sr João lives 3 kilometres from Sr 
Mangueira. Twenty years ago he 
lived in the midst of towering Brazil 
nut trees along the banks of the 
Capim River. In the late 1980s, a 
cattle rancher offered Sr João a 
trivial sum of money to leave his 
land. Before he knew it, he was 
living in a small, decrepit shack on 
a barren plot of charred land near 
his village. No trees. No water. What 
was once the Capim River was now 
a logging road.
Close to 60 years old, Sr João did 
not give up. He collected a wide 
diversity of seeds from logged 
areas and forests. They included 
seeds of prized timber trees such as 
macaranduba and mahogany, and 
of local fruit trees such as piquia 
and uxi. He even found seeds of 
medicinal trees such as amapa, 
whose sticky, white latex heals 
respiratory disease, and andiroba, 
whose seeds yield a medicinal oil 
used to treat rheumatism. He also 
collected seeds of corn, rice and 
beans.
“I am the only one 
with a forest now”






Patricia Shanley talks to Mangueira 
Brito about the value of forest fruits and 
medicinal plants in the Brazilian Amazon. 
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In Sr João’s rough hands these 
seeds were a treasure-in-waiting. 
Under the hot equatorial sun, he 
hauled water from a distant well 
to keep roots wet. And he did it 
alone, without the help of city-bred 
extension workers.
Despite scepticism from his 
neighbours, and even from 
researchers, Sr João’s commitment 
bore fruit. In 1991, he proudly 
showed off the fruits of his labour. 
Close to 80 now, Sr João’s story has 
been aired on Brazilian television. 
He shows me around his trees and 
gives me a football-sized capuaçu 
fruit for my journey home.
Señorita Glória Gaia: how 
to spread the word about a 
forest’s worth
Born and bred in the woods near the 
town of Cameta, Brazil, Glória Gaia 
and her nine siblings were schooled 
in fishing, hunting, rubber tapping 
and tree-oil extraction. Her mother 
also instilled in her a deep knowledge 
of medicinal oils and plants.
Having defended her family 
homestead against loggers in 
the late 1980s, Glória became 
committed to educating other 
villagers so they wouldn’t lose their 
forests for meagre sums. Although 
the income from fruit, game and 
fibres is substantial, the cash offered 
by loggers up front often seduces 
village leaders into selling their trees.
To spread the word about farming 
and forest conservation and to 
empower rural villagers with 
crucial knowledge that would have 
otherwise remained beyond their 
reach, Glória left her family farm and 
forest in the hands of her children.
She joined forces with a small team 
of CIFOR researchers to publish an 
illustrated manual of the ecology, 
economics and management of 
local forest species. Their aim 
was to help local farmers better 
understand the relative value—
cultural, financial, nutritional—of 
the game, fibres and fruits available 
in the forest and to compare this 
to the money they might get from 
selling trees.
In rural villages, forests do not 
merely signify ecology and 
economics, but also song, story, 
culture and healing. Thus, the book 
was written not only by Amazonian 
authorities, but also by farmers and 
hunters, and includes logging tales, 
forest legends, recipes and tips for 
planting fruit trees and extracting 
tree oil.
Glória believes the book has 
been particularly important for 
empowering women. “It used to be 
men who decided what to do with 
the forests. Now that women have 
proof that forest products and their 
role as collectors of forest products 
really matter, they have become 
much more courageous. They have 
learned to say no to the loggers.”
By Patricia Shanley, CIFOR
Glória Gaia is helping CIFOR researchers 
to raise awareness of the value of 
Amazonian forest species.









More than 2500 climate scientists 
and researchers gathered in 
Copenhagen, Denmark in March 
2009 to share the latest information 
on the state of climate change 
ahead of key political negotiations 
later this year.
The 15th Conference of the Parties 
to the United Nations Framework 
Convention on Climate Change 
takes place in Copenhagen in 
December and will lead to a new 
climate change treaty that will 
replace the Kyoto Protocol.
Data presented by scientists 
during the March Copenhagen 
conference showed that many 
of the predictions made by the 
Intergovernmental Panel on Climate 
Change (IPCC) in 2007 are already 
out of date. New data suggest 
that sea levels could rise by over 
a metre across the world in the 
next century—compared with the 
59 cm originally predicted by the 
IPCC—putting hundreds of millions 
of people at risk. A study by the UK 
Meteorological Office concluded 
that the Amazon could suffer a 75% 
loss of tree cover if the world warms 
by 3°C over the next hundred years.
It was against this background 
that delegates heard from CGIAR 
(Consultative Group on International 
Agriculture Research) scientists 
about the impact that climate 
change will have on agriculture 
and food security and about new 
research that can help poor farmers 
adapt and possibly even profit from 
climate change.
Andy Jarvis, Programme Leader 
at the International Center for 
Tropical Agriculture (CIAT), used 
geographical information systems 
to answer three related questions: 
What will happen to agriculture? 
How can we help poor farmers 
to adapt? And how will climate 
change affect the wild relatives on 
which many crops depend for their 
future? Jarvis was recently awarded 
the prestigious Ebbe Nielsen prize 
for his pioneering research on 
the impact of climate change on 
agriculture.
What will happen to 
agriculture?
Although a lot is known about the 
impact of climate change on the 
world’s staple crops, much less 
is known about its effect on other 
important food crops.
“The top ten crops account for a lot 
of calories,” Jarvis said. “But real 
food and nutrition security depends 











Climate change and agriculture
The world's poorest farmers will bear the brunt of climate change.
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Jarvis and his colleagues used a 
model called ‘Ecocrop’ to find out 
what climate change will do to 50 
of the world’s most important food 
crops, from alfalfa to yams, in terms 
of the total area planted.
What the research revealed was 
that the global area suitable 
for growing these 50 crops will 
increase overall. “But agricultural 
geography changes,” Jarvis warned. 
This means that the area where 
these crops will be able to grow 
will change. Latin America, for 
example, will see a drop of 2.5% 
in land suitable for cultivation while 
Europe’s suitable area will increase 
by almost 18% (see Geneflow 2008, 
‘Adapting to climate change,’ p. 11).
Looking in more detail at the number 
of species that will be suitable in 
each area there are areas of concern. 
Eastern Brazil, the Sahel, South Asia 
and the Mediterranean could lose up 
to half of their crop species.
“The challenge will be greatest where 
a major staple becomes unsuitable, 
but alternatives exist. We need 
policies to change now in order to 
capitalize on the opportunities and 
minimize the risks,” said Jarvis.
How can we help poor 
farmers adapt?
Jarvis and his colleagues have 
shown how farmers can be helped 
to adapt their farming systems to 
the effects of climate change.
All analyses show clearly that most 
areas of Africa will experience a 
severe drop in the area suitable 
for the common bean, largely as a 
result of lower rainfall. But climate 
models also indicate that if farmers 
in Malawi, Mozambique and the 
Sahel had access to bean varieties 
with drought resistance, their future 
would be more secure.
There are about 268 000 accessions 
of common beans in genebanks. But 
data about their drought resistance 
is scarce. Where are breeders or 
farmers supposed to start looking? 
Jarvis and his colleagues believe 
they have an answer.
About one third of all beans in 
genebanks can also be found in 
the datasets made available by 
the Global Biodiversity Information 
Facility (GBIF). These records reveal 
where the samples were collected. 
“The geographical information gives 
us the climate,” said Jarvis.
The researchers looked specifically 
for varieties that had been collected 
in places where the rainfall over 
the 3-month growing season 
was less than 300 mm, well 
below the average needed for a 
good bean crop. They identified 
3608 accessions that had been 
collected in dry areas, mostly in 
central Europe but with some 
representatives from the Sahel and 
dry parts of the southern Andes.
“Those are the best candidates 
for a breeding programme,” said 
Jarvis. “Our models also show that 
drought-resistant beans would have 
a huge impact in parts of Africa.”
How will climate change 
affect the wild relatives on 
which many crops depend 
for their future?
Researchers and breeders have 
long depended on wild relatives 
for solutions to various challenges 
brought about by climate change, 
including the emergence of new 
pests and diseases. But this resource 
is itself threatened by climate 
change. Jarvis and his colleagues 
had previously looked at the 
potential impact of climate change 
on the wild relatives of groundnut, 
potato and cowpea (see Geneflow 
2007, ‘Climate change threatens 
wild relatives of key crops,’ pp. 
21–22). In their latest study they used 
information gathered through GBIF 
to paint a broad picture of the impact 
on a pool of 343 species relevant to 
11 different crops.
Knowing where the specimens 
were collected makes it possible 
to identify all the places that share 
a similar climate and that therefore 
could host those species. The 
climate change models then show 
how the areas with those specific 
climates shrink or grow, which in turn 
shows which areas are at greatest 
risk of losing crop wild relatives and 
therefore where efforts to save them 
should be concentrated.
“Sub-Saharan Africa, eastern 
Turkey, the Mediterranean and parts 
of Mexico,” summarized Jarvis. 
“Those are the priority places to 
collect crop wild relatives.”
Jarvis and his colleagues are 
hopeful that research such as theirs 
will help policy-makers target their 
resources more effectively and 
ensure a better future for the world’s 
poorest farmers.
By Cassandra Moore, 
Bioversity International
Adapted from ‘Geographical 
information pinpoints climate change 
opportunities,’ by Jeremy Cherfas. 
Bioversity International Press 





Eastern Brazil, the Sahel, 
South Asia and the 
Mediterranean could lose 
up to half of their crop 
species to climate change








Scientists and plant breeders have 
embarked on a hunt to identify 
climate-ready crop varieties among 
the millions of seed samples 
conserved in genebanks around 
the world.
The search is being made possible 
thanks to a US$1.5 million scheme 
supported by the Global Crop 
Diversity Trust. The scheme will 
support projects to identify crop 
varieties with traits such as drought, 
heat and flood tolerance in the 
world’s genebanks. The hope is that 
these will be used to breed new 
climate-tolerant varieties.
“We want to help scientists to probe 
crop diversity collections for traits 
that will allow farm production to 
stay one step ahead of climate 
change,” said Cary Fowler, 
Executive Director of the Trust. 
“The data are now clear that rising 
temperatures, radically altered 
precipitation patterns and new 
infestations of plant pests are on the 
near horizon, and we need to look 
to our crop genebanks for the traits 
that will help us avoid a crisis.”
The projects being supported by 
the scheme include a search in 
South-East Asia and the Pacific 
for bananas that are resistant to 
banana streak virus, which will 
likely become more problematic 
with climate change and could spell 
disaster for the food security and 
livelihoods of countless farmers. 
Another project will search Chilean 
maize collections for tolerance to 
heat and drought stresses. In India, 
scientists will search for pearl millet 
varieties that can handle scorching 
temperatures.
Working closely with the Trust in 
the effort will be the Generation 
Challenge Programme of the 
Consultative Group on International 
Agricultural Research and the UN 
Food and Agriculture Organization’s 
Global Partnership Initiative for Plant 
Breeding Capacity.
Despite the proliferation of 
data predicting hotter and drier 
conditions in many regions of the 
world by the turn of the century, 
there is concern that plant breeding 
efforts are not moving fast enough 
to develop the varieties that are 
needed for farmers to continue 
feeding the world, particularly in 
developing nations (see Geneflow 
2008, ‘Adapting to climate change,’ 
p. 11). With support from the 
Generation Challenge Programme, 
scientists will use molecular 
mapping technology to identify the 
DNA fingerprint of crop samples, 
including some identified through 
the Trust projects. FAO’s Global 
Partnership Initiative for Plant 
Breeding Capacity will support 
efforts by plant breeders to use this 
information to breed new high-
yielding varieties adapted to local 
conditions.
“Together, these efforts will increase 
our ability to be ready for climate 
change,” said Elcio Guimaraes of 
the Global Partnership Initiative.
By Cassandra Moore, 
Bioversity International
Based on ´Hunt for Climate Ready 
Crops Accelerates as Organizations 
Search Seed Collections 
Worldwide´ by Carol Vieira, Burness 








Hunt for climate-proof genes begins
Maize collections in Chile will be screened 
for varieties resistant to drought and heat.
For more information, contact 
Julian Laird,  
Global Crop Diversity Trust 
julian.laird@croptrust.org
“We want to help scientists 
to probe crop diversity 
collections for traits that 
will allow farm production 




As climate change brings scorching 
temperatures to Africa, the food 
security of many Africans will depend 
on breeders and farmers in one 
country gaining access to climatically 
suitable crop varieties now being 
cultivated in other nations, according 
to a peer-reviewed study published in 
Global Environmental Change.
But the study, conducted by 
researchers at Stanford University’s 
Program on Food Security and the 
Environment (FSE) and the Rome-
based Global Crop Diversity Trust, 
warns that long-standing neglect 
of African crop diversity collections 
means that breeders today do not 
have access to all of the varieties of 
Africa’s primary cereal crops—maize, 
millet and sorghum—that are likely to 
be most helpful in allowing farmers to 
adapt to climate change.
“When we looked where 
temperatures are headed, we found 
that for the majority of Africa’s 
farmers climate change will rapidly 
move conditions beyond the range 
of anything they’ve experienced,” 
said Marshall Burke, Programme 
Manager at FSE. “A central challenge 
will be finding crop varieties that can 
thrive—or at least survive—at these 
hotter temperatures.”
Breeders in one country could 
potentially find crop varieties in 
other African countries where 
current temperatures and conditions 
are similar to what they will face 
in the future. But researchers are 
particularly concerned about six 
countries—Chad, Burkina Faso, 
Mali, Niger, Senegal and Sierra 
Leone—where future conditions will 
be unlike anything African farmers 
have ever encountered. Immediate 
action is needed to develop new 
crop varieties that will allow these 
countries to adapt.
“This is not like the failure of the 
banking system where we can 
move in after the fact and provide 
something akin to a bailout,” said 
Cary Fowler, Executive Director of 
the Global Crop Diversity Trust. “If 
we wait until it is too hot to grow 
maize in Chad and Mali, then it will 
be too late to avoid a disaster that 
could easily destabilize the entire 
region and beyond.”
The release of the study comes 
amid growing concern that an 
international climate change 
agreement to be finalized this 
December in Copenhagen will 
focus mainly on carbon emissions 
and not on helping poor people 
adapt to dramatically altered 
growing conditions.
At issue is the fact that most crop 
varieties on African farms are 
traditional types that have been 
selected by farmers over the 
centuries for their unique suitability 
to local growing conditions. But 
Burke and his colleagues report that 
by 2050, due to global warming, 
temperatures during the growing 
season in nearly all African countries 
will be “hotter than any year in 
historical experience” for that region, 
leaving once well-adapted local 
varieties suddenly unable to cope, or 
at least adapt quickly enough.
Seeking a potential solution to 
this problem, the researchers 
documented the ‘novel’ climates 
expected to emerge in each African 
country by 2050 and compared them 
with present conditions across the 
continent. What they found is that, 
for the majority of countries, while the 
new climates will be different from 
anything they have ever experienced 
within their borders, in many cases 
the climates will be similar to what 
exists today in other nations.
The study, however, identified the 
‘worrying set’ of six countries, 
mentioned above, where future 
climates may end up warmer than 
anything currently found on the 
continent. According to the study 
“for these countries, there is a much 
smaller potential pool of foreign 
genetic resources in which to seek 
heat tolerance, at least within Africa.”
Nonetheless the study concludes that 
for most countries there are solutions, 
provided the collective plant genetic 
resources of Africa can be effectively 
managed and shared for use.
“We have seen substantial progress 
in recent years in conserving and 
sharing plant genetic resources, 
but the problems we are facing with 
climate change demand a much 
stronger commitment to international 
collaboration,” said Fowler. “This 
study makes it clear that crop diversity 
is a prerequisite for successful climate 
adaptation in Africa.”
By Jeff Haskins, 
Burness Communications for the 
Global Crop Diversity Trust
Sharing crop diversity to fight climate change
For more information, contact 
Julian Laird,  
Global Crop Diversity Trust 
julian.laird@croptrust.org
“A central challenge will 
be finding crop varieties 







A field of sorghum in Kenya. Farmers 
in African countries affected by climate 
change may have to rely on varieties of 




Twenty-five million more children 
will be malnourished in 2050 due 
to the effects of climate change on 
agriculture, according to a report 
recently released by the International 
Food Policy Research Institute 
(IFPRI). The study compared the 
number of malnourished children in 
2050 with and without climate change 
and came to this bleak conclusion. 
However, the study also showed 
that by increasing investment in 
agriculture and rural development, 
this effect could be avoided.
“This outcome could be averted with 
US$7 billion per year of additional 
investments to help farmers adapt 
to the effects of climate change,” 
said Gerald Nelson, IFPRI senior 
research fellow and lead author of 
the report. “Investments are needed 
in agricultural research, improved 
irrigation and rural roads to increase 
market access for poor farmers. 
Access to safe drinking water and 
education for girls is also essential.”
The first of its kind, the study, 
‘Climate Change: Impact 
on Agriculture and Costs of 
Adaptation,’ combines climate 
models that project changes in 
rainfall and temperature and a 
crop model to capture biophysical 
effects with IFPRI’s economic model 
of world agriculture. The latter 
projects changes in the production, 
consumption and trade of major 
agricultural commodities.
Without new technology and 
adjustments by farmers, climate 
change will reduce irrigated wheat 
yields in 2050 by around 30% in 
developing countries compared 
with a no-climate-change scenario. 
Irrigated rice yields will fall by 15%.
Even without climate change, food 
prices will rise, but climate change 
makes the problem worse. Without 
climate change, 2050 wheat prices 
will increase globally by almost 
40%. With climate change, wheat 
prices will increase by 170–194%. 
Rice is projected to increase 60% 
without climate change, but it will go 
up 113–121% with climate change. 
2050 maize prices will be more than 
60% higher without climate change, 
but they will be 148–153% higher 
with climate change.
Developing countries will be 
hit hardest by climate change 
and will face larger declines in 
crop yields and production than 
industrialized countries, according 
to the study. The negative effects 
of climate change will be especially 
pronounced in sub-Saharan Africa 
and South Asia.
“Agriculture is extremely vulnerable 
to climate change, because 
farming is so weather-dependent. 
Small-scale farmers in developing 
countries will suffer the most,” 
noted Mark Rosegrant, director of 
IFPRI’s Environment and Production 
Technology Division and co-author 
of the report. “However, our study 
finds that this scenario of lower 
yields, higher prices and increased 
child malnutrition can be avoided.”
In addition to increased funding 
for rural development, IFPRI 
recommends more open agricultural 
trade to ensure that food will reach the 
poorest populations in times of crises.
“If governments and donors begin 
now to invest seriously in adaptation 
for poor farmers, we can avert this 
bleak future,” said Rosegrant.
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IFPRI: 25 million more malnourished children in 2050 due to climate change
A new study by IFPRI shows that increasing 
investment in agriculture and rural 
development could prevent 25 million more 
children from becoming malnourished by 
2050 as a result of climate change. 
For more information, contact 
Michael Rubinstein 
m.rubinstein@cgiar.org
To read the full report, go to www.ifpri.
org/publication/climate-change-impact-
agriculture-and-costs-adaptation
“Agriculture is extremely 
vulnerable to climate 
change, because farming is 
so weather-dependent”
Special Report
A recent study by the Climate 
Change Research Center at Purdue 
University in the USA warns of the 
impact that climate change may have 
on monsoon dynamics in South Asia. 
The findings show that by the end of 
the 21st century there will be a delay 
in the start of the monsoon season 
of up to 15 days, accompanied 
by lower precipitation during the 
summer months and longer breaks 
between rainy periods.
Similarly worrying projections were 
issued by the Indian Department 
for Environment, Food and Rural 
Affairs in 2005 based on greenhouse 
gas concentrations and emission 
trends. According to that study, 
temperatures in India could increase 
by as much as 3 or 4°C by the end 
of the 21st century.
While further research is needed 
to establish the exact impact that 
climate change will have at regional 
and local levels, there is mounting 
scientific evidence that agricultural 
production in South Asia will be 
heavily affected in the coming 
decades. For instance, an increase 
of 2°C will have major consequences 
for the cultivation of rice and wheat, 
changing cultivation patterns and 
reducing yields. The significance 
of this becomes clear when one 
considers that rice and wheat are 
staple foods for more than one-third 
of the world’s population, most of 
whom are concentrated in this region.
A great ally in the endeavour to 
adapt to climate change will be the 
local crops that people have long 
depended on for food but that have 
gradually been sidelined by research 
and imported commodity crops.
Minor millets, for example, are an 
ideal alternative to major cereal 
crops. These are a group of small-
seeded cereals, grown widely in 
India in the past and currently in 
decline. Nevertheless India remains 
the largest grower of millets in the 
world, and the main types of minor 
millets still cultivated by farmers 
there include finger millet, kodo 
millet, foxtail millet, little millet, proso 
millet and barnyard millet. These 
minor millets are cultivated over an 
area of 2.7 million hectares. Their 
cultivation extends from sea level up 
to 2400 m above sea level.
These crops have a wide adaptation 
and can grow well in poor soils, with 
low inputs and a wide range of rainfall 
and can withstand severe climatic 
stresses. Across India, the most 
popular minor millet is finger millet 
(ragi), cultivated on nearly 1.6 million 
hectares, with an annual production 
of 2.4 million tonnes. Minor millets 
are grown in arid and mountainous 
regions where other cereals have 
proven unsuccessful. Barnyard millet, 
for example, can reach maturity in 
only 45–60 days—a highly desirable 
trait for local communities faced with 
low, irregular rainfall. Minor millets are 
also very nutritious, with good protein 
content and amino acid profile. They 
also have a low glycaemic index, 
making them ideal for diabetics, and 
are gluten free, making them suitable 
for use in weaning products.
Ongoing efforts to enhance the 
use of minor millets in India led 
by the International Fund for 
Agricultural Development (IFAD) and 
implemented through a partnership 
between Bioversity International, 
the M.S. Swaminathan Research 
Foundation, the University of 
Agricultural Science of Bangalore, 
the University of Agricultural Science 
of Dharwad and P.B. Pant University, 
Ranichauri, have produced some 
encouraging results. The project 
has helped improve the economic 
competitiveness of millets by, for 
example, selecting and distributing 
improved varieties, introducing better 
cultivation practices, developing new 
millet products and better marketing, 
and ensuring that the genetic 
diversity of millets is conserved. The 
project now needs to mainstream 
deliverables developed to date 
beyond the project sites in India to 
other countries in South Asia.
Climate change offers an opportunity 
to think beyond the classical 
approach to food production, 
which continues to rely on a very 
narrow basket of food crops. By 
promoting a more supportive policy 
environment for minor millets and 
other underutilized species that hold 
the key to the future of sustainable 
agricultural production in South 
Asia and beyond, governments 
can ensure a stable food supply for 
generations to come.
By Stefano Padulosi, Bhag Mal, 



















Climate change in South Asia: more food with minor millets
Bioversity and its partners have been 
working with farmers across India to 
promote the use of minor millets: hardy, 
nutritious crops that can withstand 
severe climatic stresses.  
For more information, contact 
Stefano Padulosi,  
Bioversity International 
s.padulosi@cgiar.org
Climate change offers an 
opportunity to think beyond 





In Belize, farmers are returning to 
traditional agricultural practices 
and moving to higher ground in an 
effort to adapt to climate change. 
The Baka in south-east Cameroon 
and the Bambendzele in central 
Africa have developed new fishing 
and hunting methods to cope with 
decreased rainfall and the growing 
incidence of forest fires caused by 
global warming. These were just 
some of the stories that were shared 
at the Indigenous Peoples’ Global 
Summit on Climate Change, which 
took place from 20 to 24 April 2009 
in Anchorage, Alaska.
More than 400 representatives 
of indigenous peoples from 
around the world gathered at the 
summit to share knowledge and 
experiences about adapting to 
the impacts of climate change. 
The 4-day summit was hosted by 
the Inuit Circumpolar Council and 
organized with support from United 
Nations University.
“Indigenous peoples are among 
those who have contributed 
least to the climate change 
crisis because of their traditional 
livelihoods and sustainable 
lifestyles,” said H.E. Miguel 
D’Escoto Brockmann, President 
of the United Nations General 
Assembly, in his opening address. 
“It is a bitter irony that they are 
suffering the worst impacts of 
climate change.”
Delegates at the summit heard 
about the impacts of climate 
change on the lives of indigenous 
communities worldwide and shared 
experiences about ways of coping 
with the changes brought about by 
global warming.
In Papua New Guinea, for example, 
indigenous communities are being 
forced to relocate as sea levels rise 
and their coastal lands become 
inundated. Fiu Mataese Elisara, 
from the Pacific Island of Samoa, 
told delegates that severe rainfall, 
extreme temperatures and rising 
sea levels are threatening the very 
existence of Pacific Island peoples.
Delegates urged governments 
to include indigenous peoples in 
the development of projects or 
programmes dealing with climate 
change. “We have the knowledge 
of how to live through these climate 
changes. We need to use traditional 
knowledge to help all our cultures 
live through these changes,” urged 
Gunn-britt Retter, of Finland´s Saami 
Council, at the conference.
With a combined population of 
around 300–350 million, indigenous 
peoples make up about 6% of 
humanity. In 2006, the Human 
Rights Council adopted the United 
Nations Declaration on the Rights 
of Indigenous Peoples; a year later, 
the Declaration was adopted by the 
United Nations General Assembly. 
Despite these advances, there 
is still concern that the voices of 
indigenous peoples will not be 
heard in global climate change 
forums like the UN Framework 
Convention on Climate Change, 
due to take place in Copenhagen, 
Denmark, in December of this 
year (see ‘Climate change and 
agriculture,’  p. 51).
“This is a matter of life and death 
for us,” Elisara, Executive Director 
of O le Siosiomaga Society, an 
environmental NGO, told Inter Press 
Service at the Summit.
“I appeal to the parties of the 
United Nations Framework 
Convention on Climate Change to 
ensure that the rights of indigenous 
peoples, as contained in the 
UN Declaration on the Rights of 
Indigenous Peoples, be respected 
and implemented,” said H.E. Miguel 
D’Escoto Brockmann in his opening 
address. “We must ensure that 
indigenous peoples, who value 
the importance of maintaining a 
harmonious relationship with nature 
and have the lightest ecological 
footprints, participate in designing, 
implementing, monitoring and 
evaluating climate change policies 
and programmes at all levels.”
By Cassandra Moore, 
Bioversity International
Based on ‘Climate Change: Native 
people sound dire warning,’ by 
Stephen Leahy, Inter Press Service, 22 
April 2009, and ‘Indigenous wisdom 
against climate change,’ by Stephen 
Leahy, Tierramérica, 20 July 2009.
Indigenous peoples urge governments to take action on climate change
Representatives from indigenous 
communities called on governments 
to include them in the development of 
projects or programmes dealing with 
climate change.
“This is a matter of life 




Over the coming decade, climate 
change will make it increasingly 
difficult for the millions of farmers 
living on marginal lands in Africa to 
continue growing staple food crops 
such as maize. Hotter conditions 
and shifting rain patterns could 
make anywhere from 500 000 to one 
million square kilometres of marginal 
farmland unsuitable for growing even 
a subsistence level of food crops. 
However, the land on which some 
20–35 million people currently live 
may still support livestock production.
This is the conclusion of a joint 
study by Waen Associates in the 
United Kingdom and scientists at the 
Nairobi-based International Livestock 
Research Institute (ILRI). The study 
was published in June 2009 in a 
special edition of Environmental 
Science and Policy on food security 
and environmental change.
“Livestock, particularly animals 
that are known to be tolerant of 
heat and drought, can survive in 
conditions that are far more severe 
than crops can manage,” said ILRI’s 
Philip Thornton, one of the paper’s 
co-authors. “Livestock can provide 
poor households with a buffer 
against the risk of climate change 
and allow them to take advantage 
of the increasing demand for animal 
products in Africa.”
However, the authors warn that any 
increase in livestock production 
must be managed sustainably. “Our 
research shows that there are many 
areas in Africa where, over the next 
few decades, climate vulnerability 
coupled with market demand 
for animal products will prompt 
many farming communities to add 
more livestock to their agricultural 
systems and we should prepare now 
for this inevitability,” said Carlos 
Seré, Director General of ILRI.
The study begins by identifying 
farm areas of Africa that might be 
most vulnerable to the effects of 
climate change. Thornton and his 
colleagues focused on marginal 
lands, comprising arid and semi-arid 
regions of West, East and southern 
Africa where poor rainfall is already 
causing regular crop failures in at 
least one out of every six growing 
seasons. They then considered the 
impact that climate change would 
have in these regions, even if it is 
moderated somewhat by global 
reductions in carbon emissions. The 
key measure was whether climate 
change, under scenarios predicted 
by two widely used climate models, 
would cause the number of ‘reliable 
crop growing days’ to drop below 90 
between 2000 and 2050.
The study concluded that under 
scenarios in which carbon emissions 
remain high the number of reliable 
growing days would drop below 
90 for almost one million square 
kilometres of marginal farmland 
in Africa. Under a lower carbon 
emission scenario, the study 
projected that about 500 000 square 
kilometres would fail to reach the 
90-day mark.
The researchers warn that if reliable 
growing periods drop below 90 
days in these marginal areas, “maize 
cultivation, already marginal, will 
basically no longer be possible as 
a normal agricultural activity.” In 
some places, rain could become so 
scarce that even drought-tolerant 
crops such as millet will be difficult 
to grow. In these conditions, say the 
authors, livestock could be the key 
to keeping food on the table and for 
earning income as well.
By Jeff Haskins, 
Burness Communications 
for the International Livestock 
Research Institute
S. Mann/ILRI
Livestock critical to Africa’s dryland farmers
Livestock may provide new hope for millions of African farmers as climate change 
makes it harder for farmers to continue growing their staple crops. 
For more information, contact 
Jeff Haskins 
jhaskins@burnesscommunications.com 
or Muthoni Nijiru, ILRI 
m.njiru@cgiar.org
“Livestock can provide poor 
households with a buffer 
against the risk of climate 
change”
Special Report
Millions of people across Africa, Asia 
and South America who depend 
on fisheries for their livelihoods will 
face unprecedented hardships as 
climate change takes its toll. Thus 
concluded a study by scientists at 
the WorldFish Center, the University 
of East Anglia (UK), Simon Fraser 
University (Canada), the Centre 
for Environment, Fisheries and 
Aquaculture Science (UK), the 
University of Bremen (Germany) and 
the Mekong River Commission. The 
study, which appeared in the June 
2009 issue of the peer-reviewed 
journal Fish and Fisheries, is the first 
to identify individual nations that are 
highly vulnerable to the impact of 
climate change on fisheries.
The report examined 132 national 
economies to determine which 
are the most vulnerable, based on 
environmental, fishery, dietary and 
economic factors. Countries that 
need the most attention, the study 
concluded, are not necessarily 
the places that will experience the 
greatest environmental impacts 
on their fisheries. Rather, they 
are countries where fish plays a 
preponderant role in diet, income 
and trade. For example, in vulnerable 
countries fish accounts for 27% 
or more of daily protein intake—
compared with 13% in non-vulnerable 
nations—and there are scant 
resources for alternative sources of 
protein. The other characteristic these 
countries share is a lack of capacity to 
adapt to problems caused by climate 
change—such as the loss of coral 
reefs and habitats and the growing 
number of lakes parched by rising 
temperatures and decreased rainfall.
Of the 132 countries covered by the 
report, 33 were identified as being 
the most economically vulnerable 
to the effects of global warming 
on fisheries. Four Asian tropical 
countries—Bangladesh, Cambodia, 
Pakistan and Yemen—two countries 
in South America—Peru and 
Colombia—and both coastal and 
landlocked countries in Africa—
including Guinea, Malawi, Senegal 
and Uganda—were among the 
nations identified as most vulnerable.
The researchers note that these 
countries should be a priority for 
adaptation efforts that will allow 
them to endure the effects of climate 
change and maintain or enhance the 
contribution that fisheries can make 
to poverty reduction.
“From a strictly environmental 
perspective, countries in the higher 
latitudes will see the most pronounced 
impact from climate change on 
fishing,” said Edward Allison, Director 
of Policy, Economics and Social 
Science at WorldFish and the paper’s 
lead author. “But economically, people 
in the tropics and subtropics likely 
will suffer most, because fish are so 
important in their diets and because 
they have limited capacity to develop 
other sources of income and food.”
In coastal regions of sub-Saharan 
Africa, climate variations can 
significantly alter the flow of nutrient 
rich waters—known as upwellings—
that sustain the fish populations that 
feed millions of people. Meanwhile 
in eastern and southern Africa, rising 
temperatures in freshwater lakes over 
the last century have already reduced 
fish stocks. Climate change is 
expected to worsen this trend, while 
also leading to lower water levels on 
account of decreased rainfall and 
increased evaporation.
In the vulnerable countries of 
South Asia, the potential problems 
include increased bleaching of coral 
reefs, caused by a rise in ocean 
temperatures. In addition, changes 
in river flows, resulting from reduced 
snowfall and melting glaciers, present 
dangers to freshwater habitats. 
Scientists predict up to a two-thirds 
reduction in the summer flows of the 
Ganges River, which could diminish 
what are now highly productive river 
and floodplain fisheries.
In northern South America, the 
concern is that climate change 
will alter coastal upwellings, which 
sustain huge catches of anchovies, 
sardines and other varieties of small 
pelagic fish (fish that are normally 
caught on the sea surface). 
Evidence on changes induced 
by the warming effects of El Niño 
indicates that a rise in ocean 
temperatures can cause a decline 
in Peruvian anchovy populations 
(though sardines may tend to 
increase), according to the study.
“The problems driven by climate 
change are bad enough by 
themselves; what will make them 
much worse are the economic 
and institutional weaknesses of 
the vulnerable countries identified 
in this study and their fishing 
communities,” said Steve Hall, 
Director General of WorldFish. 
“Climate adaptation measures 
must go hand in hand with efforts 
to confront other threats if these 
countries are to succeed in building 
sustainable livelihoods for fish-
dependent people.”
By Jeff Haskins, 
Burness Communications 















Climate change poses new challenges 
to the sustainability of fisheries and 
aquaculture systems in South-East Asia. 
For more information, contact 
Helen Leitch, WorldFish Center 
h.leitch@cgiar.org
To read the full report, go to 
www.worldfishcenter.org/wfcms/HQ/
article.aspx?ID=223
Countries in the higher 
latitudes will see the most 
pronounced impact from 




A remote community in the Brazilian 
Amazon is getting millions of 
dollars in return for pledging zero 
deforestation. The Conservative 
Party in the UK and the American 
hotel chain Marriott have agreed 
to provide funds to the Juma 
Sustainable Development Reserve 
through various schemes that are 
expected to generate millions of 
dollars for communities living in the 
Juma reserve.
According to the Times Online, the 
UK Conservative Party decided 
to support the project following 
a visit to the reserve by Shadow 
Environment Minister, Greg Barker. 
Under the initiative, a total of 322 
families in the Brazilian State of 
Amazonas will each receive a 
monthly allowance in return for 
committing to zero deforestation.
The Marriott hotel chain has also 
pledged support for the project 
and has created a mechanism 
whereby its guests can contribute 
US$1 a night to help offset the 
carbon footprint resulting from 
their stay. This is in addition to the 
US$2 million already donated to the 
project by the profitable hotel chain.
The Juma Sustainable 
Development Reserve project was 
established by Professor Virgilio 
Viana, the first-ever Environment 
Secretary for the Amazonas State, 
appointed in 2003. During the 5 
years he was in office, Viana was 
able to reduce deforestation from 
1500 to 500 square kilometres per 
year and to create a number of 
reserves in the Amazonas State. 
Juma is one such reserve.
“We chose Juma because we wanted 
to go to the battlefront,” Viana told 
the Times Online. The Juma reserve 
is located in a high-risk area for 
deforestation, because it is close to 
two main highways and therefore 
attracts a lot of illegal logging.
The project is made up of various 
components, one of which focuses 
on providing funds to traditional 
communities living in the reserve. 
Under this scheme, families in 
the participating community have 
to attend a workshop on climate 
change and agree to no logging 
and to send their children to school. 
They are then given a forest cash 
card that is credited with around 50 
reais (about US$24) a month. The 
community is also given a further 
4000 reais (about US$1900) to spend 
on anything that does not cause 
deforestation and a further 4000 reais 
to invest in social programmes that 
will benefit the community, such as a 
school or hospital.
Satellite images of the forest ensure 
that the communities are not carrying 
out any illegal logging. If any damage 
has been done to the forest in a 
family’s area at the end of the year, 
they are expelled from the project.
“You’ve got to look at why people 
deforest,” Viana told the Times 
Online. “It’s not because they are 
stupid, irrational or hate forests. 
Most forest dwellers are very poor. If 
I was living in a shack like theirs, I’d 
sell a mahogany tree for 10 bucks to 
get milk for my children,” he said.
By Cassandra Moore, 
Bioversity International
Based on ‘Amazon villagers get 
Conservative party windfall for 
saving rainforest,’ by Christina Lamb, 
15 February 2009, Times Online.
Paying to conserve
Deforestation simulation models predict 
that around 30% of the forest cover in 
the State of Amazonas, Brazil, could 
be lost by 2050 if current deforestation 
trends continue.
For more information about the 
Juma Sustainable Development Reserve 
project, go to www.fas-amazonas.org 
For more information about the 
Marriott hotel initiative, go to www.
marriott.com/green-brazilian-rainforest.mi
“We chose Juma 
because we wanted 





















A recently published report provides 
compelling evidence that paying 
to conserve millions of tonnes of 
carbon stored in tropical forests could 
also protect orang-utans, pygmy 
elephants and other wildlife at risk of 
extinction. The study, published in the 
peer-reviewed journal Conservation 
Letters, is one of the first to offer 
quantitative evidence linking the drive 
to reduce carbon emissions from 
forests with the push to preserve 
threatened mammalian biodiversity.
“Our study clearly demonstrates that 
payments made to reduce carbon 
emissions from forests could also 
be an efficient and effective way 
to protect biodiversity,” said Oscar 
Venter, a biologist at the University 
of Queensland in Australia and the 
study’s lead author. “We now need to 
see policy discussions catch up with 
the science, because at the moment 
the potential benefits of linking forest 
protection to biodiversity are not 
getting the attention they deserve.”
Researchers from the Center for 
International Forestry Research 
(CIFOR), together with scientists from 
the University of Queensland, The 
Nature Conservancy and the Great 
Ape Trust of Iowa, USA, examined 
the potential role of carbon payments 
in protecting 3.3 million hectares of 
tropical forest land in Kalimantan 
(Indonesian Borneo).
The report, ‘Carbon payments 
as a safeguard for threatened 
tropical mammals,’ considered the 
emissions that would be released 
into the atmosphere as carbon 
dioxide (CO² ) if the forest was 
cleared for development. Based 
on prices now being paid for CO² 
credits on global markets, they 
compared the revenues that could 
be derived from protecting the 
forest, and thus avoiding a large 
amount of carbon emissions, to the 
revenue that would be derived from 
converting the forest to oil-palm 
plantations.
They found that if CO² credits could 
be sold for US$10–US$33 per 
tonne, conserving the forest would 
be more profitable than clearing the 
land for oil palm. In addition, forest 
conservation would prevent 2.1 
billion tonnes of CO² from entering 
the atmosphere and preserve the 
habitat of some of the world’s most 
threatened mammalian species.
The study determined that 40 of 
Kalimantan’s 46 globally threatened 
mammals occur within areas slated 
for oil-palm development. Further, 
planned oil-palm plantations in peat-
forest areas, where carbon is most 
abundant (and therefore cheapest), 
contain almost twice the mammalian 
species density as more expensive 
areas. In other words, there is a 
synergy between areas with high 
levels of biodiversity and areas with 
an abundance of forest carbon.
“This tells us that even a REDD 
[Reducing Emissions from 
Deforestation and Degradation] 
mechanism that sells carbon at 
a relatively low price could carry 
benefits for both climate change and 
biodiversity in some very important 
areas,” said Douglas Sheil, a co-
author of the report and former CIFOR 
scientist who is currently serving as 
director of the Institute of Tropical 
Forest Conservation in Uganda. “Now 
we need to see if these opportunities 
exist in other regions.”





Carbon markets could protect biodiversity
Orang-utans like this one could be at risk 
if Indonesia's Kalimantan forests continue 
to be cleared. 
For more information, see 
Venter O., Meijaard E., Possingham H., 
Dennis R., Sheil D., Wich S., Hovani L. 
and Wilson K. 2009. Carbon payments 
as a safeguard for threatened tropical 
mammals. Conservation Letters 2: 
123–129. Available at: http://www3.
interscience.wiley.com/cgi-bin/
fulltext/122371345/HTMLSTART
or contact James Clarke 
j.clarke@cgiar.org 
Payments made to reduce 
carbon emissions from 
forests could also be an 






Paying to conserve forests could 
massively reduce CO² emissions and 





Farmers across eastern and 
southern Africa have been struggling 
with their pigeon pea harvests 
for years. Stuck with low-yielding 
varieties that were slow to mature 
and susceptible to fusarium wilt 
and drought, they were beginning 
to lose hope. Then scientists at 
the International Crops Research 
Institute for the Semi-Arid Tropics 
(ICRISAT) stepped in. They worked 
with farmers to develop varieties 
that not only provide higher yields 
and are resistant to wilt and drought 
but that also feature the large white 
grains preferred by both farmers and 
consumers.
After extensive evaluation, the new 
varieties were released in Kenya, 
Malawi, Mozambique, Tanzania and 
Uganda, where they are now being 
grown by farmers. Farmers in Kenya, 
Malawi, Mozambique and Tanzania 
are already reporting an increase 
in income of up to 80%. And since 
the new variety is early maturing, 
farmers get not just one but two 
crops a year.
As climate change takes its toll, the 
need for crops that can provide a 
reliable yield no matter how extreme 
the weather becomes more urgent. 
According to ICRISAT Director 
General, William Dar, the new 
varieties are designed specifically 
with the difficult conditions faced by 
Africa’s dryland farmers in mind.
“The drylands of sub-Saharan Africa 
are home to more than 300 million 
people, the majority of whom have 
been left at the margins of global 
development,” said Dar. “They 
continue to struggle to maintain 
and improve their livelihoods in 
hostile natural environments. Their 
contributions to the conservation of 
dryland biodiversity and their quest 
for progress and a better life deserve 
the strongest international support.”
Pigeon pea is an important source 
of protein for many people living in 
the semi-arid tropics. It is especially 
important for people in eastern 
and southern Africa, China, India, 
Myanmar and Nepal, where it 
accounts for approximately 20 to 
22% of dietary protein.
By Cassandra Moore, 
Bioversity International
Adapted from ‘ICRISAT creates 
impacts in Africa,’ ICRISAT website. 







Farmers in Kenya are benefiting from new varieties of pigeon pea that provide higher 
yields and are resistant to fusarium wilt and drought.   
For more information, contact 
Rex Navarro,  
ICRISAT 
r.navarro@cgiar.org
As climate change takes 
its toll, the need for 
crops that can provide a 
reliable yield no matter 




It took more than a strong wind 
to bring drought-tolerant Mexican 
maize to Africa. Decades of 
selective breeding and international 
collaboration nurtured drought-
tolerance traits and introduced them 
into African breeding programmes, 
where they were bred into maize 
varieties with the ability to flourish 
despite rising temperatures and 
sporadic rains.
The journey started nearly 40 
years ago when scientists at the 
International Maize and Wheat 
Improvement Center (CIMMYT) 
began collecting and improving 
Mexican varieties to increase yields 
and maximize stability. One lowland 
tropical landrace, ‘Tuxpeño’, was 
particularly popular on account 
of its high yields, good disease 
resistance and ability to confer such 
desirable traits to other varieties. To 
date, more than 150 varieties based 
predominantly on ‘Tuxpeño’ have 
been released worldwide.
In the 1990s, CIMMYT developed 
new, innovative breeding methods 
that subjected experimental 
varieties—including many developed 
from ‘Tuxpeño’—to artificially 
induced drought conditions. Only 
varieties that performed well were 
selected for further breeding. After 
multiple selection cycles, scientists 
succeeded in enhancing ‘Tuxpeño’s 
drought tolerance and in 1997 it 
was introduced along with 300 
other improved drought-tolerant 
Mexican lines to CIMMYT’s breeding 
programme in Africa.
This transcontinental exchange 
increased the genetic diversity of the 
Africa-based programme. Twenty of 
the introduced lines were found to be 
suited to the region and subsequently 
incorporated into new African 
varieties. Today roughly 25–30% of 
all drought-tolerant maize sown in 
Africa contains Mexican germplasm. 
The most popular variety, ‘ZM521’, 
contains about 30% of Mexican 
material and matures earlier while 
producing yields that are 30–50% 
higher than traditional varieties under 
conditions of drought and poor soils.
“International sharing of germplasm 
is important because you get traits 
that are not in your area,” said 
Dan Makumbi, a CIMMYT maize 
breeder based in Kenya, adding that 
varieties from the Mexico–Africa 
exchange resulted in enough new 
seed to plant 2.5 million hectares.
The Intergovernmental Panel 
on Climate Change (IPCC) has 
estimated that global temperatures 
could rise by as much as 4°C by the 
end of the century, and, according 
to an IPCC report published in 2007, 
even in the absence of climate 
change, by 2025 current water 
resources will not be sufficient to 
meet demand in several African 
countries if current population 
trends and water-use habits persist. 
For the more than 300 million people 
in Africa who depend on maize as a 
major source of food and livelihood, 
these forecasts spell disaster. 
Farmers across the continent need 
to be able to ensure a stable supply 
of this staple crop even in the face 
of unpredictable weather patterns, 
harsh conditions and low water 
availability—all of which are likely to 
be exacerbated by climate change. 
In this context, the importance of 
developing drought-tolerant maize 
becomes clear.
As the effects of climate change are 
increasingly felt around the world, the 
global exchange of information and 
genetic materials through institutions 
such as CIMMYT assumes even 
greater significance for ensuring 
world food security. The benefits of 
the drought-tolerant maize developed 
in Africa, for example, are already 
being felt by farmers in Nepal, 
another country increasingly affected 
by drought. Small-scale farmers there 
have identified one of the drought-
tolerant varieties developed under 
the Africa breeding programme, 
‘ZM621’, as their favourite type.
Meanwhile, the efforts of CIMMYT 
and its partners to develop drought-
tolerant maize in Africa continue 
through two large collaborative 
projects. The Drought Tolerant 
Maize for Africa Initiative, launched 
in 2006, is led by CIMMYT and the 
International Institute for Tropical 
Agriculture (IITA). Supported by the 
Bill & Melinda Gates Foundation and 
the Howard G. Buffet Foundation, 
the initiative strives to further the 
development and deployment of 
drought-tolerant maize in 13 sub-
Saharan African countries. Likewise, 
the Water Efficient Maize for Africa 
project is a public–private partnership 
headed by the African Agricultural 
Technology Foundation and CIMMYT. 
It uses conventional breeding, marker-
assisted breeding and biotechnology 
to reach the same goal.
Partnerships such as these will 
continue to combat the effects of 
climate change and offer improved 
seed selection—and hope—to those 
who need it most.
By Laura Yates, CIMMYT
Sharing seeds benefits breeders
CIMMYT
Farmers across Africa are benefiting 
from drought-tolerant varieties of maize 
developed with germplasm from Mexico. 
The parentage of this variety is 30% 
Mexican and the variety yields 30–50% 
more than traditional African varieties.
For more information, contact 
Laura Yates 
l.yates@cgiar.org
or visit the CIMMYT website:  
www.cimmyt.org
“International sharing of 
germplasm is important 
because you get traits that 
are not in your area”
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Special Report
Since the dawn of agriculture, 
drought has been the bane of 
farmers, especially those who grow 
rice, a crop with special water 
requirements. Rice depends on a 
consistent and ample supply of 
water to thrive. Even in a good year, 
when rainfall is plentiful, distribution 
can be erratic. For this reason, many 
farmers in rainfed areas also use 
irrigation systems to ensure that 
enough water gets to their fields.
As climate change takes its toll, 
however, and water scarcity 
becomes a daily reality, rice farmers 
across Asia—the centre of global 
rice production—are facing a new 
challenge. They need to continue 
growing rice, using less water.
For the past few years, scientists 
at the International Rice Research 
Institute (IRRI) based in the 
Philippines have been working to 
breed new drought-tolerant rice. Two 
varieties have been developed that 
are as high yielding as normal rice 
varieties grown with sufficient water, 
but that in conditions of drought 
have a 0.8 to 1 tonne per hectare 
yield advantage. Both varieties have 
recently been recommended for 
official release: IR74371-70-1-1 in 
India and its sister line IR74371-54-
1-1 in the Philippines.
IRRI works closely with national 
agricultural research and extension 
systems in the evaluation of newly 
developed breeding lines. Before 
a breeding line is released, it 
undergoes rigorous testing and 
is only recommended for release 
after its superior performance in 
national trials.
Two farmers, Naresh Paswan and 
Kailash Yadav, from a particularly 
drought-prone area in eastern India, 
were asked to participate in the 
trials by planting the new variety, 
IR74371-70-1-1, in their fields. They 
were delighted with the results. 
Thanks to the new drought-tolerant 
variety, they were able to harvest 
4.5 tonnes of rice per hectare in a 
good monsoon year. In previous 
years, they would only have been 
able to harvest between 3 to 3.7 
tonnes per hectare.
Yadav still remembers a 
particularly bad drought in 2006, 
which severely affected his village. 
Without any income from farming, 
he somehow managed to get by 
on some small earnings from his 
grocery store. But many other 
villagers were not so lucky and 
were forced to migrate to town to 
work as daily labourers. One such 
villager was Naresh Paswan.
The new rice line (IR74371-70-1-1), 
also known as ‘Sahbhagi dhan’, has 
given these farmers new hope. “I 
have confidence that this variety will 
be a blessing for farmers in drought-
prone situations,” said Paswan. Both 
farmers were impressed with the 
qualities of the new variety, which 
include good taste, the ability to 
tolerate a month-long drought and 
the ability to mature early. Convinced 
of its value, they will recommend 
the new variety to other farmers and 
share it with their neighbours.
‘Sahbhagi dhan’ and other similar 
drought-tolerant lines that may be 
developed in the future will benefit 
rice farmers, not just in India and 
the Philippines but also in other 
drought-prone areas in Asia, Africa 
and other parts of the world. A few 
promising drought-tolerant lines are 
now being tested in Bangladesh, 
India, Nepal and the Philippines 
through projects supported by the 
Bill & Melinda Gates Foundation, 
the Rockefeller Foundation, the 
Generation Challenge Programme 
and the Asian Development Bank.




Making rice less thirsty
IRRI researchers have developed drought-tolerant rice varieties with superior grain quality 
and yield potential.
For more information,  
visit www.irri.org
Farmers need to 
continue growing rice, 
using less water.
Accession: A sample of a crop 
variety or wild relative collected  
at a specific location and time.
Agricultural biodiversity  
(or agrobiodiversity): The 
components of biodiversity that 
contribute to food and agricultural 
production.
Biodiversity: The total variability 
within and among species of all 
living organisms and their habitats.
Carotenoids: Highly pigmented 
(red, orange, yellow) fat-soluble 
compounds present in many fruits, 
grains and vegetables and renowned 
for their antioxidant properties (see 
also Provitamin A carotenoids).
CGIAR: The Consultative Group on 
International Agricultural Research, 
an alliance of countries, international 
and regional organizations and 
private foundations supporting 15 
international agricultural research 
centres.
Climate change: A change of 
climate that can be directly or 
indirectly attributed to human 
activity and that is in addition to 
natural climate variability over 
comparable time periods.
Desertification: Land degradation 
in arid, semi-arid and dry subhumid 
areas resulting from various factors 
including climatic variability and 
human actions.
Ecosystem: An ecological system 
formed by the interaction of a 
community of organisms with their 
physical environment.
Ex situ conservation: Conservation 
of a plant, animal or other organism 
outside of its original or natural 
habitat.
Genebank: Facility where crop 
diversity is stored in the form 
of seed, pollen, in vitro culture 
or DNA, or in the case of a field 
genebank, as plants growing in 
the field. Genebanks can also be 
used to store the genetic resources 
of animals, microbes and other 
elements of biodiversity.
Genetic diversity: The genetic 
variation present in a population or 
species.
Genetic resources: Genetic 
material of plants, animals and other 
organisms that is of value for present 
and future generations of people.
Genotypes: 1. The genetic 
constitution of an organism.  
2. A group of organisms with similar 
genetic constitutions. 
Germplasm: A set of genotypes that 
can be conserved or used. 
In situ conservation: Conservation 
of plants, animals or other 
organisms in the areas where 
they developed their distinctive 
properties, i.e. in the wild or in 
farmers’ fields.
Landrace: Farmer-developed 
variety of a crop plant or animal that 
is adapted to local environmental 
conditions.
Micronutrient: A dietary element, 
such as a vitamin or mineral, that is 
required in minute amounts for the 
proper growth and metabolism of a 
living organism. 
Neglected and underutilized 
species (NUS): A term used to refer 
to minor crop species that have 
been neglected by research and 
science despite their importance 
to local communities and that were 
once widely grown but are now 
falling into disuse.
Provitamin A carotenoids: Vitamin 
A precursors found in colourful fruits 
and vegetables that can be made 
into retinol (one of the most usable 
forms of vitamin A) by the body. 
Common provitamin A carotenoids 
found in foods that come from 
plants include beta-carotene, alpha-
carotene and beta-cryptoxanthin.
Wild relative: A non-cultivated 
species that is more or less closely 
related to a crop or livestock species 
(usually in the same genus). 
Glossary
Bioversity International
Via	dei	Tre	Denari	472/a
00057	Maccarese
Rome,	Italy
Tel:	+39	06	6118	1
Fax:	+39	06	61979661
Email:	bioversity@cgiar.org
Web:	www.bioversityinternational.org
Bioversity International	is	the	operating	
name	of	the	International	Plant	Genetic	
Resources	Institute	(IPGRI).
Supported	by	the	CGIAR.
